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Aryi Ether Substituted Imidazoquinollnes 
Field of the Invention 

5 This invention relates to imidazoquinoline compounds feat have a 1-substituent 

that contains ether and axyl or alkenyl functionality, and to phannaceutical compositions 
containing such compounds* A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the lfHntidazo[4 f 5-c]cpiinoline ring system, Backman 
et aL t L Org-Chem. 15, 1278-1284 (1950) describes the synthesis of l-{6-methoxy-8- 
quinolinyl)-2-methyl-lH-imidazo[4,5^]qim for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted U7-imidazo[4,5-c] quinolines were 
reported. For example, Jain et aL, J. Med Chem. 11, pp. 87-92 (1968), synthesized the 
compound 1 -[2^4-piperidyI)ethyl]-lif-inndazo[4,5^]quinoli^ as a possible 
anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem. Abs. 85, 94362 
(1976), have reported several 2<«oimidazo[4,5-c]quinolmes, and Berenyi et aL, £ 

20 Heterocyclic Chem. 18. 1537-1540 (1981). have reported certain 2-oxoimidazo[4 > 5- 
cjquinolines. 

Certain l^-inridazo[4^-c]quinolin«4-amines and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
25 4,698^48; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain 1E- 
imidazo[4,5-c] naphthyridine-4-amines, IH-imidaao [4,5-c] pyridin-4-amines, and 1H- 
imidazo[4,5-c] quinolin-4-amines having an ether containing substituent at the 1 position 
30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99729693. 
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There is a continuing need for compounds that have the ability to modulate the 
jmmi m." response, by induction of cytokine biosynthesis or other mechanisms. 

Summary nf the Invention 

5 We have found a new class of compounds that axe useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4 f 5-c]quinoline-4- 
axnine and tetrahydxomridazo[4, 5^]qumoline~4-amine compounds that have an ether 
co ntaining substitaent at the 1 -position. The compounds axe described by Formulas (I), 
(II), (HI) and (IV), which axe defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ri, Ra» and R are as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 

15 The compounds of Formulas (T), (IT), (DI), and (IV) are useful as immune 

response mrvtifiwg due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
usefbl in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

mamma response modifying compounds, and methods of inducing cytokine biosynthesis 
in m animal , treating a viral infection in an animal and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (H)> (EI), or (IV) to the animal 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates use fill in the synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds axe 
represented by Formulas CO, (H)> (HI), and (TV), as shown below. 
5 Imidazoquinoline compounds of die invention, which have ether and aryl or 

aDcenyl functionality at the 1 -position are represented by Formula (I): 




X is -CHRr, -CHRraHcyi-, or-CHRa-aBcenyl-; 
Ri is selected from the group consisting of. 

-alkenyl; 

-aryl; 

-R4-axyl; 

Ra is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 
-aDcenyl; 
-aryl; 

-heteroaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-attyl-Y-aryi; and 

. alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting o£ 

-OH; 

-halogen; 



10 wherein: 
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-NCR*)* 
-CO-NCRj)* 
-CO-Cwo aDcyl; 
-CO-OCwo alkyl; 
5 -N 3 ; 

-aiyU 

-heteroaryl; 

-heterocyclyl; 

-COaxyi; and 
10 -CO-heteroaryi; 

Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each Hj is independently H or Cmo alkyl; 
each Y is independently -O- or-S(0>«-; 
IS n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



20 



The invention also provides imidazoquinoline c o mp oun ds that contain ether 
functionality at the 1 -position, where the ether containing substitnent also contains an 
alkynyi group. These compounds are repr e sen t e d by structural formula (II): 



N v 

X— O — (CH2)i-icr—C= c — R 10 




25 (II) 

wherein X is -CHR3-, -CHRj-alkyl-, or-CHRj-aHcenyl-; 



4 



•4: 
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Rio is selected from the group consisting ofi 
-H; 
-aDcyl; 

-alkenyl; and 
-aiyl; 

Ra is selected from the group consisting of: 
-hydrogen; 
-aDcyl; 
-aUcenyU 

-aiyU 
-heteroaryl; 
-heterocyclyl; 
-aDcyl-Y-alkyl; 
-aUcyl-Y-aUcenyl; 
15 -alkyl-Y-aiyl; and 

-aDcyl or alkenyl substituted by one or mote substituents selected 
from the group consisting o£ 
-OH; 
-halogen; 

20 -N(R3>2; 

-CO-N(R3>2; 
-CO-Cmo aDcyl; 
-CO-O-Cmo aDcyl; 
-N 3 ; ' 

25 -aiyl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-heteroaiyl; 

30 nis0to4; 

each Y is independently -0- or -S(0)<«-; 
each Ra is independently H or Cm 0 aDcyl; and 
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each R present is independently selected from the group consisting of Cmo 
alky], Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
s or a phannaceutically acceptable salt thereof! 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aiyl or aDcenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoliae compounds are represented by Formula (ill): 



10 wherein: 




(HI) 



X is -CHR3-, -CHRralkyl-, or -CHR^-alkenyl-; 
Ri is selected from the group consisting of. 
aiyl; 

alkenyl; and 
IS Rr-eryl; 

Ra is selected from the group consisting oft 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyl; 

•ieteroaiyl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

-alkyl or alkenyl substituted by one or more substhnents selected 

from the group consisting oft 
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-OH; 
-halogen; 

5 -CO-Cmo alkyl; 

-CXK)-Cmo alkyl; 
-N 3 ; 

-heteroaiyl; 

10 -beterocyclyl; 

-CO-aiyl; and 
-CO-heteioaryl; 

R4 is alkyl or aBcenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each R3 is independently Hot Cmo alkyl; 

each Y is independently -O- or -S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phannaceutically acceptable salt thereof 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoquinoline compounds that have an ether containing substitaent at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV) : 
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.N 



X- O— (CH^mo — C= CR40 



(IV) 



wherein 



10 



15. 



20 



X is -CHR3-, -GBRraBcyl-, or-CHR 3 -aIkcnyl-; 
Rio is selected from the group consisting o£ 

-H; 

-alkyl; 

-alkenyl; and 

B3 is selected from the group consisting ofi 
-hydrogen; 
-alkyl; 
-alkenyl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aryl; 
-afleyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substxtuents selected 
from die group consisting o£ 



-OH; 
-halogen; 

-N(R3)2, 

-CO-N(Ra)2; 
-CO-Ct-10 alkyl; 
-CO-O-C1.10 aDcyl; 
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-N 3 ; 

-heteroaiyl; 
-heterocyclyl; 

5 -COaiyl; and 

-COieteroaryl; 
each Ka is independently H or Cmo alkyi; 
each Y is independently -O- or - S(0)o-r ; 
n is 0 to 4; and 

10 each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

Preparation of fee Compounds 

1 5 Compounds of fee invention can he prepared according to Reaction Scheme I 

where R^R&X and n are as defined above and Rj i is alkyl substituted by an aryl group 
wherein the aiyl group may be unsubstituted or may be substituted or Rn is substituted 
aryl with the proviso feat if Rn is substituted axyl at least one substitnent is a strong 
electron withdrawing group located ortho or pan to fee ether bond. 

20 Reaction Scheme I 




X XI XII ^ 

In Reaction Scheme I a 4-amino-lJy-imida2o[4^-c]quinolm- 1-yl alcohol of 
Formula X is alkylated wife a halide of Formula XI to provide a U7-mridazo[4,5- 
c]quinolin-4-amine of Formula XII which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted wife sodium hydride in a suitable solvent such as N,N- 

dimefeylfbnnamide to form an alknxide. The halide is then added to fee reaction mixture. 
The reaction can be carried out at ambient temperature or wife gentle heating (~50°C) if 
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desired The product or a phannaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example GersteT, U.S. Patent 
No. 4,689,338 and Geisteret aL, U.S. PatentNo. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Manyhalides of 
Formula XL are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, R& Rt t, X and n are as defined above. 

In step(l) of Reaction Scheme Ha Lff-imidazo[4,5-c]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a faalide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XIQ is reacted with 

sodium hydride in a suitable solvent such as N^N-dimethylfonnamide or tetathydro&ran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as berayltrimethylarnmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XQI are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5.175,296. 

25 In step (2) of Reaction Scheme II a Lff-imidazo[4,5^]quinolin«l-yl ether of 

Formula XIV is oxidized to provide a lfr-inuda2»[4,5^]quinoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a ljy-imidazo[4,5K?]qumoline-5N-oxide of 

Formula XV is animated to provide a lif-inudazo[4,5^]qumolin-4-ainine of Formula XII 
which is a subgenus of Formula! Step (3) involves © reacting a compound of Formula , 

10 
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XV with an acylating agent and then (ii) reacting the product with an amwifttirog agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alky!- or arylsulfonyl chlorides (e.g., benezenesulfbnyl 
chloride, methanesulfonyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 

5 are preferred. Pora-toluenesulfbnyl chloride is most preferred. Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an amtnatrng agent Suitable 
aminating agents inc lu de ammonia (e.g., in die form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 

1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichlaromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
IS XV with an isocyanate and then (ii) hydrolyzing the resulting product Part (i) involves 
reacting the N-oxide with an isocyanate wherein fixe isocyanato group is bonded to a 
caibonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of die isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chlarofonn or dichloromethane. Part(ii) 

involves hydrolysis of the product from part (I). The hydrolysis can be carried out by 
conventional methods such as heating in die presence of water or a lower alkanol 
optionally in die presence of a catalyst such as an alkali metal hydroxide or lower 
aUcoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 
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5 Compounds of Formula I wherein R, R2, X and n are as defined above and Rj is an 

optionally substituted phenyl can be pxepazed according to Reaction Scheme III where m 
is 0 to 3 and each R 1 is independently selected from die group consisting of alkyU alkoxy, 
alkylthio, haloalkyl, MoaJkoxy, haloaHcylthio, halogen, nitro, mercapto, cyano, carboxy, 
formyl, aryl, aiyiaxy, aryWrio, aiylalkoxy, arylaHcyltirio, heteroaiyl, heteroaryloxy, 

10 heteroaiyltirio, heteroaiylalkoxy, heteroaiylalkylthio, amino, alkyiamino, dialkjdamino, 
heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
aDcoxycarbonyi, haloalkylcaibonyl, haloalkoxycarbonyl, alkylthiocarbonyl, 
aryloxycaxbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme IH a 4-amiiK>-li!f-imida2o[4^ alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a l#-imidazo[4,5- 
c]qumolin-4-amine of Fonnnla XVII which is a subgenus of Formula L Preferably, a 
solution of a compound of Fonnnla X and fee phenol in a suitable solvent such as N,N- 
dimethylformamide is treated with diethyl azodicarbcrcylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme IQ 




5 

Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R,Ra,Ru»X and n axe as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a ltf-imidazo[4,5- 
c]qmnolin-l-yl alcohol of Formula XE is protected with a benzyl group. The alcohol of 
1 0 Formula XIII is reacted wifli sodium hydride in a suitable solvent such as N,N- 

dimethylformamide to form an alkoxide. The alkoxide is thai alkylated with benzyl 
bromide to provide a compound of Formula XVEL The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVm is oxidized using 
15 tiie method of step (2) of Reaction Scheme II to provide a lH-imidazo[4^-c]quinoline- 
5N-axide of Formula XDC 

In step (3) of Reaction Scheme IV a lff-imidazo[4^^]quinolme-5N-oxide of 
Formula XDC is chlorinated to provide a 4^oro-12f-inudazo[4^]quinoline of Formula 
XX. Preferably a solution of a compound of Formula XDC in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^oxo-lff-imidazo[4,5K:]qmnoIine of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lfr-imidazo[4^^]quinolme of 
Formula XXL The phenol is reacted wiflx sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV die benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4i>henoxy-lif-imi^ 
alcohol of Formula XXEL The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-l/f^dazo[4,5^]quiiiolin-l-yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Rn to provide a 4-phenoxy-Lff- 

5 imidazo[4 t 5-c]quinolin-l-yl ether of Formula XXD1 The alkoxide of a compound of 
Formula XXII is formed by adding the alcohol to a biphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in die presence of a phase 
transfer catalyst such as benzyltrimethlammomum chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- Lff-inudazo[4,5^]qumolin- 1 -yl 

ether of Formula XXm is aminated to provide a lJ7-imidazo[4,5^]q^oHii-4-amine of 
Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXDQ with ammonium acetate and heating fixe 
resulting mixture at -1 5 0°C. The product or a pharmaceutical^ acceptable salt thereof can 

15 be isolated using conventional methods. 
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Reaction Scheme IV 




5 Tetahydroimidazoqmnolinea of the invention can be prepared according to 

Reaction Scheme V where R, R* Ru, Xandn axe aa defined above. 

In Reaction Scheme V a 4-amino^ J A9-tefcafy - 
yl alcohol of Fonnula XXIV is alkylated with a halide of Formula XI to provide a 6J 9 i^ 
tetrahydro-lif-iinid^ of Formula XXV which is a subgenus of 

15 
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Formula HL The alcohol ofFonnnla XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-niimethylfoniianiide to form an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Many tetrahydro-li?-imidazo[4^^]qumolmes of Formula XXIV axe known, see 
for example, Nikolaides et al., U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which axe incorporated by reference herein- 

Reaction Scheme V 



Hal"R^ 





XXIV XI 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,R!,R2,X and n areas defined above. 

hi step (1) of Reaction Scheme VI a 4<hloro-3-nitroquinoline of Formula XXVI is 
reacted with an amine of Formula R1-O-X-NH2 to provide a 3-mtroqumolin4-amine of 
Formula XXVU. The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,33 8 and references cited therein). 

In step (2) of Reaction Scheme VI a 3 -nitroquinolin-4-amine of Formula XXVII is 
reduced to provide a quinoline-3 J 4-diamine of Formula XXVQL Preferably, the reduction 
is carried out using a conventional hetero geneous hydrogenation catalyst such as platinum 
25 cm carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a quinolme-3,4-diainine of Fonnula XXVUI is 
reacted with a carboxylic acid or an equivalent thereof to provide a 1 ff-imidazo[4,5- 
cjqirinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is selected such that 
5 it will provide the desired R2 substituent in a compound of Fonnula XXDC For example, 
trietfayi orthofoimate will provide a compound where R* is hydrogen and triethyl 
orthoacetate will provide a compound where R 2 is methyl The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 
10 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by © reacting the diamine of Formula 
XXVm with an acyl halide of Fonnula T^C(0)CI and then (ii) cyclizing. In part® the 
acylhalide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
IS part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of 
trietfaylamine or heated with methanolic ammonia. Alternative^, if step (1) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (Q is complete. 
20 In step (4) of Reaction Scheme VI a lff-imidazo[4,5^]quinoline of Fonnula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a 1ET- 
imidazo^S-clqumoHne-SN-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lJJ-inudazo^^^lqainoline-SNKJxide of 
Formula XXX is aminaied using the method of step (3) of Reaction Scheme H to provide a 
25 U^imidazo[4,5K:]quinoliit4-amiM of Formula L 
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Reaction Scheme VI 




5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, Ra» X and n are as defined above and Ru is an aryi group which may be 
unsubstxtuted or substituted as defined above. 

In step (1) of Reaction Scheme VII a lif-inridazo[4^]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XXXI to provide a Lff-imidazo [4,5- 
10 c]qirinolin-l-yl ether of Formula XXXIL The compound of Formula VTTT and the halide 
of Formula XXXI axe combined in a triphasic mixture of 50 % aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylanmiomum chloride. The reaction can be run at ambient 
temperature. 

15 In step (2) of Reaction Scheme VII a lJf-imidazo[4,5-c]quinoline of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a Lff- 
imidazo[4^s:]qainoline-5N-oxide of Formula XXXEL 

In step (3) of Reaction Scheme VII a li^imid£^[4,5^]quinoliiie-5N^)X^ of 
Formula XXXQI is reacted with trichloroacetyl isocyanate to provide a Lff-inridazo[4,5- 

20 c]quinoliDH4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 



18 



WO 02/46189 



PCT/US01/4d581 



in a controlled fashi on at ambient temperature to a solution of the 5N-oxide in a suitable 

solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a lff-imidazo[4,5^]quinolinr4-yl 

trichloroacetamide of Formula XXXIV is hydrolyzed to provide a lH-imidazo[4,5- 
5 c]quinolin-4-amine of Formula XXXV which is a subgenus of Formula IL The hydrolysis 

can be carried out by conventional methods , preferably by treating a solution of a 

compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VII lfl-imida2o[4,5^]qpinoHiHWam^ of 

Formula XXXV is coupled withahalide of formula Hal-Ru using a transition metal 
10 catalyst to provide a li?-Mdazo[4,5^]qpnnolm4-amine of Formula XXXVI which is a 

subgenus of Formula IL Preferably a compound of Formula XXXV is combined with the 

halide in the presence of copper Q) iodide, <ttchlorobis(triphenylpho 

and excess triethylamine in a suitable solvent such as N^N-dimethylfbrmamide or 

acetonitrile. The reaction is preferably carried out at an elevated 
1 5 The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VH 




Compounds of the invention can be prepared according to Reaction Scheme VIH 
where R, Rj, Ka, X and n are as defined above and BOC is tert-bntoxycarbonyl 
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In step (1) of Reaction Scheme VHI the amino group of a Lff-imidazo[4,5- 
c]qumolin-4-aniine of Formula XXXV is protected with two terf-butoxycarbonyl groups. 
A compound of Formula XXXV is combined with di-ferf-butyl dicatbosats in a suitable 
solvent such as N,N-«Imiethylfbrmamide in the presence of 4^dimethylamino)pyridine 

5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme Vm a protected lif-imidazo[4,5-c]quinoHn-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-Ru using a transition 
metal catalyst to provide a protected lif-imidazo[4,5^]qu^ of Formula 

XXXVm. Preferably a compound of Formula XXXVII is combined with the halide in the 

10 presence of copper CO iodide, dicMorobis(tripheiylphosphme)paHadium(II), and excess 
triethylamine in a suitable solvent such as N,N-dimethylfbnnamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a lff-imidazo [4,5-c]qumolm-4-amine of 

15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVm is treated with trifiuoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C) . The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 Jn step (4) of Reaction Scheme Vm die alkyne bond of a protected Iff- 

imidazo[4,5«^]quinolin-4-amine of Formula XXXVIII is reduced to provide a protected 
l/f-imidazo[4^]quinolm^amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous bydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol 

In step (5) of Reaction Scheme Vm the protecting groups of a compound of 
Formula XXXIX are removed in the same maimer as in step (3) to provide a Iff- 
ixnidazo[4^]quinolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutic ally acceptable salt thereof can be isolated using conventional 

30 methods. 
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Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R, Ra,Ru»X and n are as defined above and CBZ is benzyiaxycaibonyl. 

In step (1) of Reaction Scheme DC the ammo group of a Lff-imidazo^^S- 
c]qirinolin-4-amine of Formula XXXV is protected with benzyloxycaibonyl groups. A 
compound of Formula XXXV is combined with dtbenzyl dicarbonate in a suitable solvent 
such as N^iimethyifbrmamide. The reaction can be carried out at ambient temperature 
10 or with miM heating (40°C). 

In step (2) of Reaction Scheme DC a protected lif-imidazo[4,5^]q^olin-^amine 
of Formula XII is coupled with a halide of formula Hal-Re using a transition metal 
catalyst to provide a protected l/^imidazo[4,5^]qumolin-4-amine of Formula XLEL 
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Preferably a compound of Formula XLI is combined with the laHde in the presence of 
copper © iodide, dicMorobis(tripheny^ and excess triethylamine 

in a suitable solvent such as N,N-diinefhylfonnaxmde or acctonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 
5 In step (3) of Reaction Scheme DC the protecting groups axe removed by hydrolysis 

to provide a lff-imidazo^^Jqu^ of Formula XXXVI which is a subgenus 

of Formula IL Preferably a compound of Formula XLII is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
10 conventional methods. 

In step (4) of Reaction Scheme DC the protecting groups of a compound of 
Formula XLDl are removed by hydiogenolysia and the dkyne bond is reduced to provide a 
lff-imidazot4,5^]quinolm4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 
15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as meftanoL The product or a pharmaceutical^ acceptable salt thereof can be 
isolated u s in g conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, Rj, Ra, X and n are as defined above. 

hi step (1) of Reaction Scheme X a 2,4^cUoro-3ndtroquinoline of Formula XLE 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2-chI aro-3 -mtroquinolin-4- 
amim of Formula XUV. The reactioncan be camedout by adding the aminetoa 
1 0 solution of a compound of Formula XT.TTT in a suitable solvent such as chloroform or 

dichlorumefhane and optionally heating. Many qumolines of Formula XIHI are known or 
can be prepared using known synthetic methods (see for example, Andre et aL, U.S. Patent 
No. 4,988,815 and references cited therein), 



24 



WO 02/46189 



PCT/US01/46581 



In step (2) of Reaction Scheme X a 2K3Uoro-3-mtroquinolin-4-ain^ of Formula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
cU(OTquinolinc-3,4-<liamine of Formula XLV. 

In step (3) of Reaction Scheme X a 2^Uoroqiiinoline~3 > 4-diamiiie of Formula 
5 XLV is cyclized using 1he method of step (3) in Reaction Scheme VI to provide a 4- 
cUoro-lJf-inudazo[4^w:]quinoline of Formula XLVL 

In step (4) of Reaction Scheme X a 4^Horo-li7-imida2o[4 J 5^]qumoHne of 
Formula XL VI is animated to provide a IfT-imida2o[4 9 5^]quinolin-4-amine of Formula L 
The reaction is carried out by heating (e.g.,125-175°Q a compound of Formula XL VI 
10 under pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Reaction Scheme X 




Compounds of the invention can be prepared according to Reaction Scheme XI 
where R, Ri , R& X and n are as defined above. 
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10 



In Reaction Scheme XI a lif-imida2o[4,5^]quinolm^aiiunc of Formula XLVII is 
alkylated with a halide of Formula XLVm to provide a li^Mdazo[4,5^]quinolin-4- 
amine of Fonnula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N.N-dime^lfonnamide. The halide is then added to the 
reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylaticm occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and recrystaHization. 

Many lif-mndazo[4,S-c]qumolm-4-amnies of Formula XLVII are known; others 
may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 



Reaction Scheme XI 



15 




XLVUI 



Compounds of fee invention can be prepared according to Reaction Scheme XD 
where R,Ri Ra, X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-mtrotetrazolo[l,5-a]qumolin-5-ol of 
20 Fonnula XUX is chlorinated to provide a 5-chloro-4-mtrotetrazolo[l ,5-ajquinoline of 
Formula L. Conventional chlorinating agents can be used Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfonnamide. 4-Nitrotetrazolo[l ,5-a]quinolin-5-ola of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5^Uoro^nitrotetrazolo[l,5-a]quinoline of 
Formula L is reacted with an amine of Formula Rj -0 -X-NHa to provide a 4- 
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mtrotetrazolo[l,5^]qmnolin-5-amiiie of Fonnula IX The reaction can be carded out by 
adding the to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triethylamine. 

In step (3) of Reaction Scheme XII a 4-mtrotetrazolo[l ^-a]quinolm-5-amme of 
5 Formula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l ^-aJqumolin-^S-diamnie of Formula LIL 

In step (4 ) of Reaction Scheme XII a tetrazolo[l ^]quinoliih4 f S^Kamine of 
Formula LH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6ff-imdazo[4^]tetrazoIo[^ of Formula LUL 

10 In step (5) of Reaction Scheme XH a dff-imidazo[4>c]tetr^ 

of Formula UH is reduced to provide a L^imidazo[4,5-c]quinolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula IiH with triphenylphosphino and 
then (ii) hydiolyzing. Part (i) can be carried out by combining a compound of Formula 
t.ttt with triphenylphosphine in a suitable solvent such aa 1,2-dichlorobenzene and 
15 heating. Part (ii) involves hydrolysis of the product ftom part ® . The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Compounds of the invention can be prepared according to Reaction Scheme Xm 
where R, R2, Ru, X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a lff-imidazo[4,5^]qirinolin-l-yl ether of 

Formula XXXII is c oupled with a halide of Formula Hal-R 12 using die method of step (5) 
in Reaction Scheme VII to provide a lif-imidazo[4^]qumoIin-l-yl ether of Formula 
LEV. 

In step (2) of Reaction Scheme Xm a Uf-imidazo[4,5-c]qranolin-l-yl ether of 
IS Fonnula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l/f-imidazo[4 f 5-c]quinoIine-5N-oxide of Formula LV. 

In step (3) of Reaction Scheme XEI a l^mudazo[4 t 5^]quinoline-5N-oxide of 
Formula LV is aminated using the method of step (3) in Reaction Scheme II to provide a 
L&imida2o[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Fonnula 
20 H. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme XIV 
5 where R, Ru» X and n axe as defined above. 

In step (1) of Reaction Scheme XIV the aDcyne bond of a lJ?-imidazo[4,5- 
. c]quinolin-l-yl ether of Fonnula UV is reduced using the method of step (4) of Reaction 
Scheme VE to provide a lff4midazo[4,5^](piinoIm-l-yl ether of Fonnula LVL 

In step (2) of Reaction Scheme XIV a lif-imidazo[4,5-c]quinolm-l -yl ether of 
10 Formula LVI is oxidized using fheme&od of step (2) in Reaction Scheme n to provide a 
lff-imidazo[4,5^]quinoline-5N-oxide of Formula LVH. 

In step (3) of Reaction Scheme XIV a l^-imidazo[4,5^]quinoline-5N-oxide of 
Fonnula L VII is animated using the method of step (3) in Reaction Scheme H to provide a 
UJ-imidazo[4,S^]quinolk-4-amine of Formula XL which is a subgenus of Fonnula L The 
1 S product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




10 



15 



Tctrahydroimidazoquinolines of Hie invention can bo prepared according to 
Reaction Scheme XV where R, R* R !2> X and n axe as defined above. 

In step (1) of Reaction Scheme XV a 4-amino-6 ^,7 t 8^tetralvdro-l^-imida2o[4,5- 
c]quixu)Im-l-yl alcohol ofFormula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula Hal-(CHOi-io-CHN3I to provide a 6,7,8,9- 
tetahydio-lff-imidazo^ of Fomrala LVDLI which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6 J > 8 l 9-tetrahydro-Lff-imida2o[4 f 5. 
c]qumolin-4-amine of Formula LVIH is coaled using the method of step (5) of Reaction 
Scheme W with a halide ofFonnula Hal-R u to provide a 6, 7,8^-tetrahydro-Lff- 
imidazo[4^]quinolin-4-amine of Formula LEX which is a subgenus ofFonnula IV. The 
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product or a phannaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 



OH 



XXIV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R b R* X and n ate as defined above. 
10 In step(l) of Reaction Scheme XVI a 2,4-dihydrray^3-ffltro^ > 7 l 8^- 

tetrayhydroquinoKne of Formula LX is chlorinated to provide a 2»4-dichloio-3-nitro- 
6 J,8^tBtrayhydroqninoline of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 
15 axe known or can be prepared using known synthetic methods (see for example Nlkolaides 
et al,. U.S, Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4-dichloio-3-nitro-6,7,8,9- 
tetrayhydroquinoline of Fommla LXI is reacted with an amine of Formula R1-O-X-NH2 to 
provide a 2Kshtaro-3-nitn>^ 1 7£^ of Formula LXIL The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as NJtfniimethylfonnamide and heating (55-65°C). 

In step (3) of Reaction Scheme XVI a 2^Moro-3-mtro^,7,8,94et^ 
4-amine of Formula LXII ia reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phenoxy-3-mtn>^7,8 l 9^^ of Formula 

25 LXDL 
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In step (4) of Reaction Scheme XVI a 2-phcuoxy-3-mtro-6,7,8,9- 
tetrahydroquinolin^ainine of Formula LXE is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8^-tetrahydroquinolin0 1 4^amiiw of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2-phenoxy-6 J^^-tetralqrdroqumolmJ,^ 

diamine of Formula LXIV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy^J,8 f 9-tetrahydro-lff-hmdazo of Formula LXV. 

In step (5) of Reaction Scheme XVI a 4^hfinoxy^J f 8^4etrahydro-lif- 
imidazot4,5-c]quinoIine of Fonnula LXV is animated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6 ,7,8,9-tetrahydro-lJf-imid^ 
of Fonnula m 



32 



WO 02/46189 



PCT/US01/46581 



Reaction Scheme XVI 




5 

The invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (I), (II), (HI), and (IV). These intermediate 
compounds have the structural Formulas (V) - (TX), described in more detail below. 
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One class of intermediate compounds has formula (V): 



H> J X-O-Ri 




3>* 



(V) 



10 



15 



20 



X is -CHR3-, -CHRralkyl-, or-CHR 3 -aIkenyls 
Ri is selected ftom flxe group consisting oft 

-aryl; 

-alkenyl; 
-Rr-eiyUand 
-<CHi)Mflr<^C-R,a ; 
Ri is selected from the group consisting o£ 
-hydrogen; 
-aUcyl; 
-alkenyl; 
-aiyl; 

-heteroaryl; 
-heteiocyclyi; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-aDcyl-Y-axy 1; and 

- alkyl or alkenyl substituted by one or more substhuents selected 
from die group consisting o£ 



-CO-Cuoalkyi; 
■CO-O-Cuo alkyl; 
■N3; 
-aryl; 
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-heteroaryl; 
-heterocyclyl; 

-CO-aryl; and ^ 
-CO-heteroaiyl; 

5 R4 is aDcyl or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cmo aDcyl; 

Rio is selected from the group consisting of H, aDcyl, alkenyl and aryl; 
each Y is independently -O- or-S(0)<wS 
10 nis0to4;and 

each R present is independently selected from die group consisting of Cu 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

15 Another class of intermediates are inrida2»qmnolin^4-phenaxy compounds of 

formula (VI): 




20 wherein X is -CHR3-, -CHRralkyI-, or-CHRa-alkenyl-; 

Rt is selected from the group consisting o£ 

-aiyi; 

-alkenyl; 
-Rr-axyl; and 

25 ^CS^M^rOC-Rio ; 

Ra is selected from die group consisting ofi 
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-hydrogen; 
-alkyl; 

-alkonyi; N 
-aryU 

5 -heteroaryl; 

-heterocyclyl; 
-alkyi-Y-alkyl; 
alky 1-Y- alkonyl; 
alkyl-Y-aryl; and 

10 -alkyl or alkenyl substituted by one or more substituents selected 

fi ^nt the group consisting o£ 
-OH; 
-halogen; 
-N(Ra)2; 

-CO-Cuio alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 
-aiyl; 

20 -heteroaryl; 

-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyi and aryl; 

each Y is independently -O*- or -SCO^w-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof: 
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Another class of intermediate compounds are the imidazoquinoline-N-oxide 
compounds of formula (VII): 




wherein X is -CHR3-, -C3EIRa-attyl- f or-CHR3-aIkenyls 
Ri is selected from the group consisting ot 
-aiyl; 

W -aDcenyl; 

-Rr-aiyl; and 

IU is aliyl or aDcenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each R3 is independently H or Cm 0 aOcyl; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aiyl; 
nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
aliyl, Cmo aBcoxy, hydroxy, halogen and trifluorometiiyl; 
20 or a pharmaceutical/ acceptable salt thereof 
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An additional class of intermediate compounds has the formula (VIII): 



\ 



N — (COOR7>2 




(vm) 



wherein X is -CHR3-, -CHR3-aIkyi-, or-CHR 3 -alkenyl.; 
Rt is selected from the group consisting ofi 
-aiyl; 

10 -alkenyl; 

-Rr-aiyl; and 

-(CBb) wo -CsC-Rio; 
R 2 is selected from the group consisting ofi 

•hydrogen; 
'15 -alkyl; 

-alkenyl; 

-aiyl; 

-heteroaryl; 
-heterocyclyl; 

20 -alkyl-Ynalkyl; 

-aDcyl-Y- alkenyl; 
-alkyl- Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting ofi 
25 -OH; 

-halogen; 
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-CO-NOfck 
-CO-Cuo alkyl; 
-CO-O-Ci-io alkyl; 
-N 3 ; 

5 -aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-oryl; and 
-CO-heteroaryl; 

10 m is alkyl or aUcenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aiyl; 
each Y is independently -O- or-S(0)ws 
IS nis0to4; 

each R present is independently selected from fee group consisting of Cmq 

alkyl, Ci-to alkoxy, hydroxy, halogen and trijEluoromethyi; and 

R 7 is tot-butyl or benzyl; 

or a pharmaceutical^ acceptable salt thereof 



20 



A further class of intermediates are imidazoquinoline-4-cliloro compounds of die 
formula (DC) 




:-0-Ri 
(K) 

25 

wherein: X is -CHRa-, -CHR3-aDcyi- f or -Can^-alkenyl-; 
Ri is selected fiom the group consisting oft 
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aiyl; 
alkenyl; 

Rf-uyl; and N 
KCHOwe-CsCH 
5 Ha is selected fiom the group co nsisting o£ 

-hydrogen; 
-alkyl; 
-alkenyl; 

-aiyl; 

10 -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

15 - alky 1 or alkenyl substituted by one or more substituents selected 

Hum the group consisting o£ 
-OH; 
-halogen; 
-NCR*)* 

20 -CO-NCRsJu 

-CO-Cmo alkyl; 
-CO-O-Cwcialkyl; 

-aiyl; 

25 -heteroaiyl; 

-heteiocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 
R4 is alkyl or alkenyl, which may be interrupted by one or more 
30 -O- groups; 

each R3 is independently H or C mo alkyl; 
each Y is independently -O- or -S(0)<ws 
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nis0to4; and 

each R present is independently selected from the group consisting of Cuo 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof; 

5 

As used herein, the terms "alkyl" "alkenyl" and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain fiom 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic orpolycyclic and preferably 
have fiom 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyi, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl 

hi addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected fiom die group 

IS consisting of alkyl, alkenyl, aryl, heteroaryi, heterocyclyl, arylaDcyl, heteroarylalkyl, and 
heterocydylalkyl. 

The term "haloaHcyr is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromethyl, and die like. 

The term "aryP as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyi, biphenyl, fluorenyl and indenyl. The 
term "heteroaryi" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (eg., O, S, N). Suitable heteroaryi groups include furyl, thienyl, pyridyl, 

25 quinolinyl, isoquinolinyi, indolyl, isotndolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, finazolyl, benzofmanyi, benzothiophenyl, carbazolyl, benzaxazolyl, 
pyrimidinyi, benzixnidazolyl, quinoxalinyl, benzothiazolyl, naphfhyridinyl, isoxazolyl, 
isothiazolyl, purinyl, quinazolinyl, and so on. 

"HeterocyclyP includes non-aromatic rings or ring systems that contain at least 

30 one ring hetero atom (e. g., O, S , N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of fee above mentioned heteroaryi groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofiiranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, tiriazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The aryl, heteroaiyl, and hetexocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from die group consisting of alky 1, * 
aUcoxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, rritro, hydroxy, mercapto, 
cyano, caxboxy, fbnnyi, axyl, aryloxy, arylthio, arylaDcoxy, arylalkylfirio, heteroaryi, 
heteroaryloxy, heteroaxylthio, heteroarylalkoxy, heteroarylalkylthio, amino , alkylamino, 
dialkyiamino, heterocyclyl, heterocycloalkyl, alkylcaibonyl, aJkraylcarbonyl, 
alkoxycarbonyl, haloaHcylcaibouyl, ftaloalkoxycarbonyl, alkyllhiocarbonyl, aiylcaibonyl, 
heteroaiylcarbonyl, aiyloxycarbonyl, heteroaryloxycarbonyl, aryKhiocarbonyl, 
heteroarylthiocaibonyl, alkanoyloxy, alkanoylfhio, alkanoylanrino, aroytaxy, aroyhhio, 
aroylamino, alkylaminosulfbnyl, aBcylsulfonyl, aiylsulfonyl, heteroarylsulfbnyl, 
alkylcarbonylamino, alkenylcaibonylanuno, arylcarbonylamino, axylalkylcaxborcylamino, 
heteroarylcaibonylajnino, heteroaiylalkylcaibonylamino, alkylsulfonylammo, 
alkenylsulfbnykmino, aiylsulfonylamiiio, aiylalkylsulfonylamino, 
heteroarylsulfbnylamino, heteroarylalkylsulfonylamino, alkylaminocaibonylamino, 
alkenylarmnocarbonylamino, arylaminocaibonylamino, arylaOcylaminocaxbonylauiino, 
heteroaiyiaminocarbozxylaznino, heteroaiylalkylaniiiiocaibonylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 
substituted", then those groups can also be substituted by one or more of the above 
enume rated substituents« 

Certain substituents are generally preferred For example, R^-aryl is a preferred Ri 
group and preferred Rio groups are aDcyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ra 
groups include hydrogen, aDcyl groups having 1 to 4 carbon atoms (ie., methyl, ethyl, 
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, nxtrile, nitro, carboxy, methoxy, methylthio, 
trifluoromethyl, and trifluoromethoxy. One or more of these pref erred substituents, if 
present, can be present in the compounds of die invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

yftftT^flftgntical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
10 pharmaceutical^ acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 
15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention wQl contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOyg/kg to about Smg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
20 p arente ral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be ad mini st e red as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may bo administered in 
combination with one another or with other active agents, including additional immune 
25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to indue e the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that die compounds are useful as immune response modifiers that can 
modulate die immune response in a number of different ways, rendering them useful in the 
30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include interferon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleuidns (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, EL-6, H-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 
treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the anfmftl. 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate fmmmift response. For example, natural 
killer cell activity may be stimulated, an effect that maybe due to cytokine induction. Hie 
compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect on the acquired wnwnma response. 
For example, although there is not believed to be any direct effect on T cells or direct 
induction ofT cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired In view of the ability of 
compounds of the invention to inhibit the Th2 immune response, the compounds are 
expected to be usefiil in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent frugal diseases and 
chlamydia. 

The immune response modifying effects of the compounds make them useful in 
the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, die compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immimomoduktmg activity 
suggests that compounds of the invention axe useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum; 
5 variola, particularly variola major, rhinovirus; adenovirus; jnfhmww; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HFV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy eel] 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 

10 leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, eg. Pneumocystis carnii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
le i s hm a n iasis; and bacterial infections, e.g., tuberculosis, and mycobacterinm avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 

IS include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid hipus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In add it i o n, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 

20 the opportunistic infections and tumors that occur after suppression of cell mediated 
imm unity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amo un t 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-ccHs to produce an amount of one or more cytokines such as, for example, IFN-a, 

25 TNF-a, IL-1, IL-6, DL-10 and IL-12 that is increased over the background level of such 
cytokines. Tbe precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about SO mg/kg, preferably about 1 0 (ig/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection in an *mranl and 
30 a method of treating a neoplastic disease man animal comprising administering an 
effective amount of a compound or composition of the invention to the aT ™r i ft1 An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viial 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about SO mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor focL Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 1 0 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in anyway. 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods wero used and they are described below. Both 
IS methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APd/MS and the appropriate fractions were 
combined and lyophilized to provide the trifluoroacetate salt of the desired compound. 
Method A 

Column: column Microsoxb CI 8, 21.4 x 2S0 nun, 8 micron particle size, 60A pore; 
20 flowrate: 10 mlTmin.; gradient elution from 2-95% Bin 25 min., hold at 95% B for 5 
mia, where A=0. 1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic 
acid/acetomtrile; peak detection at 254 nm for triggering fraction collection. 
Method B 

Column: Phenomenex CapceO PakCl 8, 35 x 20 nan, 5 micron particle size; flow 
25 rate: 20 mL/mia; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 



46 



WO 02/46189 



PCT/US01/46581 



Example 1 
l-[2-<2-Propynyloxy)e%l>^ 




PartA 

5 2^1H-Inridazo[4,5^]quinolin-l-yl>l-ethanol (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
benzyltrimethylanrmonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfite and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
reciystaHized from ethyl acetate to provide 19.8 g of 2^1if-imidazo[4,5-<:]qainolin-l- 

15 yQetfayl (2-propynyl) ether as a yellow crystalline solid, m.p. 124-I2<TC. 

Analysis. Calculated for C15H13N3O: %C, 71.70; %H, 521; %NT, 16.72. Found: %C, 
71.85; %H, 5.25; %N, 16.90 

, HNMR(300 MHz, DMSO) 8 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (in, 1 H), 
7.71 (m, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J « 5.1 Hz,2H), 
20 3.35(t > I = 2^Hz,lH) 

HRMS(ESI) Calculated for C15HUN3O (MH 4 ) 252.1137, found 252.1141 
PartB 

2^1if-Imidazo[4^^]quinolin-l-yl)ettiyl (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temp erature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated that some starting material was 
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« 

still present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after fee second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous friction was 
then extracted multiple times wife dichl or oin c thanc. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-p^-prupynyloxy)efty^ 
oxide as a yellow oil 

HRMSfES) Calculated for C13H14N3Q2 (MH 4 ) 268.1086, found 268.1098 
Parte 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 mmol) was 

added dropwise to a mixture of l-[2-(2iJTopynylQxy)ct^ 

5N-oxide (18 J g, 68 .5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of fee material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material Mote trichloroacetyl 

isocyanate (4 J g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{ l-[2-(2. 
propynyloxy)etfayl>ljy-^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of fee solid from Part C and 
methanol (200 mL) and all of fee material went into solution. Sodium mefeoxide (50 g of 
25% in methanol) was added and fee solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of lH>(2-propynyIaxy)etby^ 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C5H14N4O (HaO) y4 : %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %Q 66.33; KH. 5.18; %N, 21.12 

! H NMR (300 MHz, DMSO) 8 8.13 (s, 1 H), 8.08 (br d, J ~ 7.8 Hz, 1 H), 7.62 (br d, J - 
83 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, I H), 7.24 (br t; J » 7.5 Hz, 1 H), 6.54 (s,2H),4.81 (t, 
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J-5.4Hz.2H), 4.14 (d, J= 2.4 Hz, 2 H), 3.93 (t, J = 5.1 Hz, 2 H), 338 (t, J = 2.4 Hz, 1 
H) 

HRMS(ESI) Calculated &r CisHuNiO (MH*) 267.1246, found 267.1253 

5 Example 2 

2-{3-p^4-Amino^ 

NH| 




PaitA 

" Under a nitrogen atmosphere 1 ^2^-propynyloxy)cthyl]- lif-imidazo [4,5- 
10 c]qtrinolin-4-amiiw (16 g, 60.1 mmol), di-tert-butyl dicaxbonate (32.7 g, 150 mmol), 
trietbylamine (21 mL, 150 mol), N^Hme%lfannamide (150 mL) and 4- 
(dimethylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained. The solution was heated for an additional hour. The solution was 
15 diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
willi diethyl ether to provide 22.6 g of N,N-(bis /crt-butoxycaAonyl)- 1 -[2-(2- 
20 propynyloxy)ethyIHJf-M as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for CasH^Os: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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l HNMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, I H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J - 43 Hz, 2 H), 4.12 (d, J - 2.4 Hz, 2 H), 3.98 (t, J - 5.1 Hz, 2 H), 3 J 1 (t, J - 2.4 
Hz,lH),L34(s,18H) 

HRMS(ES1) calcd for CjsHjMOs (MH*) 467.2294, found 467.2307 
5 PartB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 nunol), 
dicHorobi3(triphenylphosplrinc)paUadhm(II) (0.09 g, 0.13 mmol), and copper© iodide 
(0.0S g, 026 mmol) were added to a mixture of N,N-(bis tert-butoxycarbonyl>l-[2-(2- 
propynyloxy)emyI]- IF-imidazo[4,5^]qumolm^amiiie (1.0 g, 2.14 mmol) and anhydrous 
10 N,N-dimethylfomiamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis ^ert-buto^arboTIy0a^liIlo-l/^-iIm'da^[4^^]qumolin- 
1 -yl] ethoxy } - 1 -propynyI)ben2onitrile as a solid. 

'H NMR (300 MHz, DMSO) 8 8.47 (d, J - 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J - 7 J Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 J4 (d, J - 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N5O5 (MH*) 568.2560, found 568.2565 
Parte 

Trifluoroaceac acid (20 mL) was added to a solution of the material from PartB in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium s ulfit e, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography eluttng with 9/1 m^mloromethane/methanol to provide 
0.48gof2-{3^4-arnmo-lJ?-imid^ 
propynyljbenzonitrile as a white powder, ntp. 180-183°C. 

Analysis. Calculated for CaHnNsO • (HjOw: %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H,4.75; %N, 18.70 
30 l H NMR (300 MHz, DMSO) 5 8.19 (a, 1 H), 8.12 (d, J«=> 8 3 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (hrt, J= 7.5 Hz, 1 H), 6.68 (hr s, 2 
H), 4.87 (t, J= 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, 1=5.1 Hz, 2 H) 
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Example 3 

v l-{2-[(3-Fhenyl-2-prop^ 

\ 





Under a nitrogen atmosphere, a mixture of 1 -[2^2i«opynyloxy)ethyl]-LH'- 
miidazo[44^]qvmiolin-4-aniine (10 g, 37.6 mmol), anhydrous N^ame%lfonnaimdo 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), <nchlorobis(tnphenylphosphh^ (0.53 g, 0.75 taol), 

10 and copper(I) iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated mat the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered The filtrate was concentrated under reduced pressure. The residue was 

15 purified twice by flash chromatography (95/5 dicMaromethane/methanol) to provide 2.7 g 
of l-{2-[(3-phenyl-2-propynyOoxy]e^ as a white 

solid, m.p. 196-197°C. 

Analysis. Calculated for C 2 iHisN 4 0: %C, 73.67; %H, 5.30; %N, 1636. Pound: %C 
7329; %H, 523; %N, 1635 
20 l H NMR (300 MHz, DMSO) 8 8.17 (s, 1 H). 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
03 Hz, 1 H), 7.44 (t, I - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s. 2 H), 4.86(t, J = 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMSOEI) Calculated for ChHib^O (M*) 342.1481, round 342.1490 
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Example 4 

l-{2-[(3-Fhenyl-2-prop^ 

Hydrochloride 

5 l-{2^(3-Fhenyl-2-piop^ (1 .0 

g, 2.92 tmnol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and die reaction solution 
was allowed to stir for 1 6 hours by which time a precipitate had farmed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 from acctonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyl)oxy]ethyl}^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C. 

Analysis. Calculated for CnHwCtt^O • (HaO),* %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; VoH, 5.0; %N, 14.73 
15 'H NMR (300 MHz, DMSO) 6 8.49 (s, 1 H), 834 (d, J - 8.3 Hz, 1 H), 7.81 (br d, J - 8 3 
Hz, 1 H) f 7.72 (t, J » 7.8 Hz, 1 H), 7J6 (t, J=»7.8 Hz, 1 H), 7.30 - 7.40 (m, 3 H), 7.14 (dd, 
I - 8.0. 1.5 Hz, 2 H), 4.94 (t, J - 4.8 Hz, 2 H), 4 3 8 (s, 2 H), 4.05 (t, J - 4.9 Hz, 2 H) 
HRMS (E0 Calculated for CnHisN^O (M*) 342.1481, found 342.1485 

20 Examples 
l-{2^3^4-Methoxyphenyl)propa^ 

i 




Part A 
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Under a nitrogen atmosphere, N,N-(bis tertAsatoxyosAorxyXi'U\2^ 
propynyloxy)e%lHir-im^ (1.0 g, 2.14 mmol), trie%lamine 

(0.8 mL, 5.56 mmol), 4-iodoamsole (0.51 g, 2.18 xmnol) and anhydrous N,N- 
dimethylfonnflmide (15 mL) were combined. 

5 IMcMorobis(triphenylphos^ (0.09 g, 0.13 mol) and copperQ iodide 

(0.05 g, 026 mrnol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrileAvater) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis tert-butoxycaAonyl>l-^^ 
methoxyphenyl)-2-propynyl]axy} eftylj-lif-imidazo^^^quinolin^amiiie as an orange 

solid 

HRMSQBI) Calculated for C 3 JEl36Ntf>« (M*) 5722635, found 5722635 
15 PaitB 

N,N-(Bis f er^butaxycarbonyI)-l -(2- {[3^4-methoxyphenyl)-2- 
propynyl]oxy}ethyl>lJr-n^^ (0.75 g, 1.31 mrnol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and die mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis fert-butoxycarbonyl)-l-{2-[3-(4- 
methoxyphenyI)propoxy]eti^ as a yellow-brown 

25 gum. 

HRMS(ET) Calculated for C32H40NA (M*) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifhioroacetic acid (1 0 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a sm^l amount of methanol The organic fraction was dried over magnesium 
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sulfite, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dicHcrometbans/memanoI) to provide a 
x light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-meftoxypheiryOpropojcyfc as a white solid, 

m.p.H6-118°G 

Analysis. Calculated tor ChHm^Oj: °/oC, 70.19; %H, 6.43; %N, 14.88. Found: %Q 
69.79; %H, 6.40; %N, 14.73 

*R NMR (300 MHz, DMSO) 5 8.17 (s, I H), 8.12 (d, J - 8 3 Hz, 1 H), 7.64 (d, J - 8.3 Hz, 
10 1 H), 7.45 (t, J - 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d, J 
- 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J = 5.1 Hz, 2 HX 3.81 (t, J- 4.9 Hz, 2 H), 3.66 (s, 3 
H).327(t, J»6.1 Hz,2H),2J2 (t, J-73HZ.2H), 1.60m,2H) 

Example 6 

15 N^4-Dhnetbvl-H3-p^4-ammo^ 

bei2Z£nSlllfbnaniid& 




PaitA 

20 Under a nitrogen atmosphere, 

c]quinolm-4-amine (1.7 & 6.35 mmol), dibenzyl dicarbonate (4.55 & 15.9 mmol), 
triethylamine (1.8 mL, 13.0 mmol), 4^dimethylamino)pyridine and anhydrous N,N- 
dimetfaylformamide (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 Hie reaction mixture was allowed to cool and flien it was partitioned between 
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dichloromethane and water. The aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 

5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{1 -{2* 
(propynyloxy)ethyl]4if-im as a white solid. 

*HNMR (300 MHz, DMSO) 5 9 .98 (s, 1 H), 834 (d, J = 7.8 Hz, 1 H) f 8 JO (s, 1 H), 7.97 
(d, J - 7 3 Hz, 1 H), 7.70 (t, J = 7.8 Hz, 1 H), 7.58 (t, J « 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 

10 521 (s, 2 H), 4.90 (U- 5.1 Hz, 2 H), 4.14 (4^^ 
338(t,J«2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N-{l-[2-(propynyloxy)ethyl]-Lff- 
imidazo[4,5^]quinolin-4-yl}caibamate (037 g, 0.91 nxmol), 3-iodo-4-methyl-l- 
15 beczenesulfonamide (0.3 g, 0.96 mmol), triethylamine (02 mL, 1 36 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

DicHorobis(triphenylphosp (13 mg, 0.018 moi) and copper® iodide (7 

mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 

hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was c oncentxated under reduced pressure and the residue was purified by 

flash chromatography (98/2 to 95/5 dicMoromethane/methanol) to provide 033 g of 

benzyl N^l-{2-[(3-{2-metbyl-5-[(methyla^ 

lH-imidazo[4,5-c]quinolin-4-yI)caAamate as a pale yellow solid. 

'HNMRflOO MHz, DMSO) 5 9.96 (s, 1 H), 836 (m, 2 H), 7.96 (d, J » 83 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 521 (s, 2 H), 4.95 (t, J - 4.6 Hz, 2 

H), 4.40 (s, 2 H), 4.06 (t, J » 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J - 4.9 Hz, 3 H) 

MS (CI) 584, 476 

PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2^e%l-5-[(methylamino)siilfonyl]phenyl} 

c]quinolin-4-yI)carbamatB (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydro genated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 



55 



WO 02/46189 PCT/US01746581 

■ 

MS indicated alkyne reduction but no phenoxycarbonyl removaL Palladium on carbon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 1 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycarbonyl removaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 YLg/cm 1 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystaflized from acetomtrile to provide 0.11 g of N\4-dmMthyl-3-{3-[2-<4-amino- Uf- 

10 mfidazo[4,5-c]qumolm-l-yl)ethoxy]piopyl}^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C^NjOjS: %C, 60.91; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

'H NMR (300 MHz. DMSO) 5 8.16 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.62 (d, J = 83 Hz, 
15 1 H), 7.53 (d, J - 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J - 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J - 7.8, 2.0 Hz, 1 H), 638 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2,47 (s, 3 H), 237 (d, 4.4 Hz, 2 
H),1.65(m,2H). 

HRMS(EI) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 

20 
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Example 7 
H2-{[3K2-Isopropylpl^ 
lif-inridazo [4,5-c]quinoKn-4-ainine Hydrochloride 

\ 

V 

5 

Under a nitrogen atmosphere 1 -[2^iJtopynyloxy)e&yl]-lH-imidazo[4^- 
c]qamolin-4-amine (0.50 g, 1.88 mmol), 2-iodoisopropyIbenzene (0.65 g, 2.63 mmoI) t 
triethylamine (0.68 mL, 4.88 mmol) and N^iimethylformamide (10 znL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dicMcn^bis(triphenylphosphine)paT1adiT7ni(II) (0.08 g) were added. After 1.5 hours 

analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dicUoromcthane/methanol. The product 
fractions were combined and concentrated under reduced pressure. The residue was 

15 purified by column chromatography eluting with 9/1 dichloromethane/methanol 
containing 0.5% concentrated ammnnhmi hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid. This 
material was combined with hydrogen chloride/diefbyl ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was reczystaBized 

20 from isopropanol/mefhanol, isolated by filtration and then dried to provide 024 gof l-(2- 
{p^-isopropylphenyl)-2-propynyl]oxy}ethyI>- 

l#-imidazo[4^] hydrochloride as a solid, m.p. 239-241°C. 

Analysis. Calculated for C24H24N4O •HC1»(H 2 0) W : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) S 8.54 (a, 1H), 8 .39 (d, 7= 8.1 Hz, 1H), 7.85 (d, 7= 8.2 
Hz, 1H), 7.76 (t, J-72HZ, 1 H),7.59 (t,7» 8.0 Hz, 1H), 7.30-7.38 (m, 2H), 7.11-7.19 
(m, 2 H), 5.00 (t, 7- 4.7 Hz, 2 H), 4.47 (s,2H), 4.10 (t,7= 4.7 Hz, 2 H), 3.16 (m.lH), 
1.13 (d, 7= 6.9 Hz. 6 H) 
5 1R (KBr) 3363, 3 1 1 1, 2957, 1672, 753 cm* 1 

HRMS (HI) Calculated for CwHi^O (M*) 384.1950, found 384.1943 

E x a mp le 8 

l-(2- {[3^6-Dimethylphenyl>2^jropynyl]oxy} ethyl}- 
10 lH-umdazo[4^-c]quiiu>lmr4-flmme 




Using foe general method of Example7, l-[2-(2-propynyloxy)ethyl]-Lff- 
inndazo[4 l 5^]qumolh>4-amine (0.50 g, 1 .88 mmol) was reacted with 2,6-dhnefoyl 
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dicUorcnnetbane/memanol to provide 0.056 g of l-(2- 
{[3^6^hmethvrphenyI)-2^m3pynyl]oxy}efoyI^ as a 

solid, m.p. 200-201 a C. 

Analysis. Calculated for CajHa^O •(H a O)j/5: %C, 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C, 7336; %H, 5.88; %N, 14.84. 

'H NMR (300 MHz, DMSO-d6) 8 8.19 (s, 1H), 8.13 (d, 7= 8.1 Hz, 1 H), 7.62 (d, 7= 7.9 
Hz, 1 H), 7.44 (t, 7= 8.0 Hz, 1H), 723 (1,7- 73 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, 7= 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t; 7- 4.9 Hz, 2 H), 
2.15 (s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm" 1 
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HRMS (HQ Calculated for C23H22N4O (M*) 370.1794, found 370.1789. 



Example 9 v 
l-{2- {[3-(4-Fhfinaxyphenyl)-2-p^^ 
5 lif-imidazo[4,5^]quiiiolin-4-ainme 




Using the general method of Example7, l-[2^-p^opyIlyloxy)efhyl>IH■- 
imidazo[4,5^]quinolm^ (0.50 & 1.88 mmol) was reacted with 4-iodophenyl 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/methanol to provide a solid. The solid 
was- slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/mcthanol to provide a solid. This material 
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of l^-{[3<4-phenoxyphmy])-2-propynyl]oxy}e% 
c]qumolin-4-amme as a solid, m.p. 146-148°C. 

Analysis. Calculated for C27H22N4O2 •(H 2 0) 4 a: %C, 72.24; %H, 5.30; %N, 12.48. Found: 
%Q 71.82; %H, 4.85; %N, 12.35. 

'HNMR (300 MHz, DMSO-d6) 8 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, J» 7.7 
20 Hz,lH), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
/» 6.7 Hz,2H), 6.71 (a, 2 H), 4.85 (W= 5.1 Hz, 2 H), 437 (s, 2 H), 4.02 (% J m 5.0 Ez, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm' 1 
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HRMS (EL) Calculated for CrHbMOi (M*) 434.1743, found 434.1748. 



x Example 10 
l-P^{3-p<Wfhiorome^ 

ljy-imida2o[4 f 5^]qumolm-4-amine 




Using fee general method of Example 7, l-[2-(2-propynyloxy)ethyl]-Lff'- 
imidazo[4,5^]qumolm-4-amine (0.50 g, 1.88 mmol) was reacted wife 2- 

10 iodobenzotrifluoride (0.71 g, 2,63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated wife aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid 

15 This material was partially dissolved in a mixture of dichloromefeane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
fee mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined wife 50/50 
acetonitrile/efeyl acetate containing a small amount of methanol. Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduced pressure 

a glassy solid. This glassy solid was purified by column chromatography eluting wife 9/1 
ethyl acetate/mefeanol to provide 14 mg of 1 -[2^{3-p^triflunminQthy1)pHaTiy!]-2-- 
propynyl}oxy)efeyI]-lJr-im^ as a white crystalline solid, m.p. 

lS^lSS^. 
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Analysis. Calculated for CaHnW): %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
6439; %H, 4.19; %N, 13.71 

, HNMR(300MHz,DMSO^6) 5 8.16 (s, I H), 8.11 (d.7-7.4 Hz, 1 H), 7.74 (d, J- 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H). 7 .22 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J- 5.1 Hz,2 H), 4.45 (s, 2 H),4.04 (t, J« 5.1 Hz, 2 H) 

IRCKBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm 1 
HEMS (EI) Calculated for CaHnFW (M*) 410.1354, found 410.1350. 

Example 11 

10 i^2-{3-[4-(12M-Pyrroly^ 

lif-imidazo[4,5-c} 



20 




Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174mmol) was added to 

15 a mixture of l-^^vy^^)^^ H -^^ A ' 5 <^ 0 ^^-^ {1M * 616 
mmol) and anhydrous N^-dnnethylfbnnamide (200 mL). The reaction mixture was 

altowedtostfr at ambient temped 

homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extactedwifoetbyl acetate. The o^ 
ftactions were combined, washed whh water, washed with brine, dried over magnesium 
sulfete, filtered and men concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of lWbis 

ber^loxycaft<mylH-P-^^^ 
white solid. 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzy loxycaibonyl)- 1 -[2-{2- 
propynyloxy)ethyl]-l#-imid^ (0*5 & 0.94 xmnol), anhydrous 

acetonitrile (5 mL), tricthylamine (034 mL, 2*43 mmol), and l-(4-iodophenyl)pyirolo 

5 (028 g, 1.03 mznol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper © iodide (0.007 g) and dichlarobh^^ (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis benzyloxycaxbonyl)- l-[2^3-[4<lffi>fy^ 
yityl}axy)ethyl]-lif-iffiidazo^ 

l H NMR (500 MHz, DMSO-d6) 5 8.49 (d, /- 7.7 Hz, 1 H), 8.44 (s, 1 H), 8,14 (d, J=» 13 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7.40 (s, 2 H), 7 32 (d, 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 52 Hz, 
15 2H),4.42(s,2H),4.10(t,/»5.1Hz,2H) 

MS (CI) for QiHasNsOa m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydro genated at 45 psi (3 .2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l<2-{3-[4^12-r-li?yi^ 
4- amine trifluoroacetate as a solid, m.p. 179-181°C. 

25 Analysis. Calculated for CmHhNsO •C 2 EF 3 0i: %C, 61.71; %H, 459; %N,13.33. Found: 
%C 61.49; %H, 4.89; %N, 1323 

l H NMR (500 MHz, DMSO-d6) 8 8.51 (a, 1 H), 8.38 (d, 7- 8.4 Hz, 1 H), 7.84 (d, J<* 8.4 
Hz, 1 H), 7.73 (t, J" 7.3 Hz, 1 H), 7.56 (t, 7= 7.8, 1 H), 7.33 (d, 7= 8.4 Hz, 2 H), 726 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, 7= 8.4, 2 H), 6.24 (t, 7= 2.1 H, 2 H), 4.91 (t. 7- 5.0, 2 H), 3.85 
30 (t, 7- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t, 7- 7.6, 2 H), 1.61 (m, 2 H), 
IR(KBr)2949, 1705, 1523, 1204, 1123,721 cm' 1 
HRMS (EI) Calculated for dsHisNsO (M*) 4112059, found 4112060. 
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10 



Example 12 

3-{3-[2K4-Ammo-lJf-innto^^ add 




OH 

o 



Part A 

Under a nitrogen atmosphere N,N-(bis /ert-butoxycarbonyl>l -[2-(2- 
propynyloxy)elhyn-l*M^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2.245 g, 6.64 mmol), trie%Iamme (2.2 mL, 15.7 mmol), and anhydrous 
acetonitrile (20 mL) were combined and the resulting mixture was heated to 60°C. Copper 
(D iodide (0.05 g) and dicMorobis(tripheiiylpto^ (0.0.08 g) were 

added. The reaction was completein 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography elutmg 
initially with m'cbloromethane and then with 9872 dicMoromeuiane/methanol to provide 
15 1.82 g of benzyl 3-{3-p-(4-(bis ^mtoxycartKmyQannn^ 
yl)ethoxy]prop- l-ynyl}benzoate. 

, HNMR(300MHz,DMSO-d6)58.46(d,7o 9 . 6H?> iH),839(s, 1 H), 8.05 (d, 7-9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (a, I H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 458 (t, /=4.6 Hz, 2 H), 4.37 (s, 2 H), 4.0<W.13 (m, 2 H), U0 (s, 18 H) 
20 MS((^ftjrC39H«N«07m/z677(MH*),577,477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1 .0 g of 10% palladium on carbon) and the mixture was hydrogenated at45psi(32 
Kg/on 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogeuation was cotumued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and tho filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide -1.2 g of HN-(bis tert- 
butoxycarbonyl)- 3- {3 -[2^4-amino- 1-ff-imidazo [4^-c]quinolin- 1 - N 
yl)ethoxy]propyl} benzoic acid. 

5 'HNMR (300 MHz, DMSO-d6) 8 8.50 (d, J- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 1.29 (s, 18 H), 7.29 ft J= 7.6 Hz, 1 H), 7.10 (d, J' 
7.8 Hz, 1 H), 4.94 ft /= 4.5 Hz, 2 H), 3.88 ft J- 44 Hz, 2 H), 3.32 ft /» 6.0 Hz, 2 H), 
2.43 ft J" 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (0) for CnHuMiOrm/z 591 (MH 4 ), 491, 391 

10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous djchloromethano (10 mL) and trifluoroacetic acid (10 mL). The reaction 
mixture was stirred for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2^4-ammo-Lff-imidazo[4,5- 
c]quinolin-l -I)ethoxy]propyl} benzoic acid bisftifluoroacetate), m.p. 138-140°C. 
Analysis. Calculated for CaH^CMCjHFsOj)!: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 'HNMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2H), 841 (s, 1 H), 8J7 (d,7»7.8 Hz, 1 
H), 7.82 (d /= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 746 ft J- 7.1 Hz, 1 H), 730 ft 
J" 7.7Hz, 1 H), 7.15 (d, J- 7.6 Hz, 1 H), 4.91 ft J-4.5 Hz, 2H), 3.86 ft J-4.4 Hz,2 
H), 334 ft J- 55 Hz, 2 H), 2.44ft J- 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR (KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm' 1 

25 HRMS CEI) Calculated fi>r C22H22N4O3 (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3-p<4-Aimno-lff-iim^ 

trifluoroacetate 




Part A 

Using me general method of Example 12 Part A, N,N-{bis /ert-butozycaxbonyI>- 1 - 
[2-(2-propyiryloxy)emyl]-li^ (2g,4.3 mmol) was 

coupled with benzyl 2-iodobenzoate (137 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-ami di-BOC protected benzyl 2-{3-p^4-amm<>l^-iimda2o[4,5^]qumolm-l- 
yl)ethoxy]prop-l -ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 5 8.45 (d, J- 7.9 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-731 (m, 2 H), 7.40-7.43 (m, 2 H), 7^8- 

737 (m, 3 H), 7.19 (m, 1 H), 5^3 (a, 2 H), 4.97 (t, J- 5.0 Hz, 2 H), 427 (s, 2 H), 4.07 (t, 
15 /-4^Hz,2H), 130(8, 18 H) 

MS (CI) for C39H40N4O7 m/z 677 (MH 4 ), 577, 477 
Part B 

Using the general method of Example 12 Part B, me material from Part A was 
bydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 

20 amiM-lH-irmdazo[4,5-c]quinoli^ arid. 

*H NMR (300 MHz, DMSO-d6) 8 8.50 (d, /» 7.3 Hz, 1 H), 839 (s, 1 H), 8.08 (d, /- 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 722-728 (m, 2 H), 6.90 (d, J- 7.4 Hz, 1 H), 4.93 (r, /=4.6 
Hz, 2 H), 3.87 (t, 4.5 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 HX 2.73 (t, /- 5.7 Hz, 2 H), 1.61 
(m, 2 H), L28(s, 18 H) 

25 MS (CI) for C^sNiOym/z 591 (MH*), 491, 391 
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PaitC 



Using file general method of Example 12 Part C, the material from Part B was 
hydrofyzed to provide 028 g of 2-{3-[2^4-ammchlH-iinidazo[4 1 5^]qumolin-l. X 
yi)ethoxy]propyl}benzoic acid as a solid, m.p. 186-1 8 8°C. 
5 Analysis. Calculated for CaHaaNtfs'CaHFjQz: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %C, 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 838 (d, J - 10.1 Hz, 
1 H), 7.84 (d, /- 8 3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, /- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, /= 6.9 Hz, 2 H), 4.90 (t, 7» 4.8 Hz, 2 H), 3.84 (t, J- 4.6 Hz, 2 H), 332 (m, 
10 2H),2.72 (t,/=6.9Hz,2H), 1.62 (m, 2 H) 

1R (KBr) 3212, 2929, 1709, 1204, 1124, 747 cm' 1 

HRMS (EI) Calculated for CaHjzNtfh (M 4 ) 390.1692, found 390.1693. 



20 [2^-propynyloxy)ethyl]-l/f-imid^ (2.82 g, 6.04 nnnol) was 

coupled with benzyl 4-iodobenzoato (225 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3-(2-{4-^immc-lH-miidazo[4,5^]quinolin-l- 
yl}emoxy)pTop-l-ynyl]benzoate. 



15 



Example 14 

4-{3-P^4-Ammo-lJ^m acid 

tnfliioio&cGtBio 
NH 2 




Part A 



Using me general method of Example 12 Part A, N,N-(bis tert-butoxycarbonyl)- 1 - 
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! H NMR (300 MHz, DMSO-d6) 8 8.47 (d, J-72 Hz, 1 H), 8.40 (a, 1 H), 8.06 (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 723-727 (m, 2 H), 
5 .35 (a, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, 7" 4.5 Hz, 2 H), 1.30 (s, 18 H) 
MS (Q) for C35H40N4O7 m/z 677 (MH*), 577, 477 
5 PartB 

Using the general melhod of Example 12 Part B.the material from Part A was 
hydro gonated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-[2-(4- 
ammo-lif-imidazo[4^]qumolm-l-yl)edK)xy]propy add. 
! H NMR (300 MHz, DMSO-d6) 8 8.51 (d,7- 7.1 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, 8.4 Hz, 2 H), 4.94 (t, /- 4.7 Hz, 2 H), 3.88 (t, J" 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (f, /« 73 Hz, 2 H), 1.62 (m, 2 H), 129 (s, 18 H) 
MS (CI) for CszHagN+ChTn/z 591 (MH 4 ), 491, 391 
PartC 

Using the general method of Example 12 PartC, the material from PartB was 
1 5 hydrolyzed to provide 0.96 g of 4-{3-[2-(4-amiiio-lH-imidazo[4^-c]qumolm-l- 
yl)efhoxy]propyl}benzoic acid trifkioroacetate, m.p. 235-23 7°C. 

Analysis Calculated for ChHjzN^-CjHFjO!:^, 57.14; %H, 4.59; %N, 11.11. Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

'H NMR (300 MHz, DMSO-d6) 8 9.00-9.1 1 (ba, 2 H), 8.51 (a, 1 H), 827 (d, J- 8.4 Hz, 1 
20 H), 7.83 (d, /» 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t/= 9.7 Hz, 1 H), 7.01 (d,/- 82 
Hz, 2 H), 4.91 (t, /» 5.0 Hz, 2 H), 3.84 (t, /=4.7 Hz, 2 H), 3.32 (t, 7= 5.8 Hz, 2 H), 228 
(t, J - 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm" 1 
HEMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 
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15 

1 -<2- {3-[3 -(DimelhyIflmino)phenyl]propoxy} ethyl)- 
lH-imida2»[4^^]qumolin-4-amine dihydrochloride 
NH, 

1 




5 PaxtA 

Using the general method of Example 12 Part A, except that die reaction 
temperature was raised to 80^ NJN^^ 

propynyioxy)ethyq-li^ (3 g, 6.43 mmol) was coupled 

with 3-iodo-JV^iimediylairiline (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-P<{3-[3^dme%lamino)ph oxy)efliyl]- 
lif-imidazo[4,5^]quinolin-4-amine. 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide -2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3^dime%lamino)phenyl]propoxy 
PartC 

The material from PartB was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH ~ 1 1 . The resulting precipitate was purified by column 
chromatography elating with 9S/SA dichloromefliane/methanoyammonium hydroxide* 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of l-(2-{3- 
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[3^dimethylamino)phflnyl]p^ 
dihydrochlorido, tap. 180-183°C. 

Analysis. Calculated for C 2 3Hx7N 5 O«CHCI) i i«(Ha0) 11 : %C, 54.82; %H, 6.66; %N, 13.89. 

Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 »Hl^(300MHz,DMSO-d6)88.71-8.73(bs,2H),8.44(s,lH),835(d,7=7.4H2,l 

H), 7.83 (d, /« 8.0 Hz, 1 H), 7.72 (t, /- 7.6 Hz, 1 H), 7.55 (t, /« 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, J= 5.3 Hz, 2 H), 4.02 (t, 
3.7 Hz, 2 H), 3 37 (t,7- 6.4 Hz, 2 H), 2.94 (s, 6 H), 140 (t, /- 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR(KBr) 3426,3138,2928, 1693, 1113 cm* 1 

HRMS (El) Calculated for CaBfoNsO CM*) 3892216, found 3892217 

Example 16 
2^timymetfayl)-l-p<3i3henylpropoxy)eftyI]- 
15 lif-iimdazo[4,5^]q^olm-4-ainiiio Hydrochloride 

NHj 




Part A 

2^2KEmaxymethyI>lif-inudazo[4^ (3.50 g, 12.9 xnmol) 

was alowly added over aperiod of 20 minutes to a suspension of sodhna hydride (0.67 g 

20 of 60% in mineral afl, 16.77 mmol) in anhydrous N,NKhniethylfbrmann\ki. The reaction 
mixture was allowed to stir for 1 hour and men 1 -bromo-3-phenybOTpane (2.16 mL, 14.19 
mmol) was added The reaction mixture was stirred overnight The reactionmixture was 
diluted with ethyl acetate, washed with water, washed with hrine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by wh irni ahmniatngraphy elating with ethyl acetate to provide 238 g of 2- 

(elhoxymeuiyi>1^3^henyhwopxy)eth^ «a a yellow ofl. 
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MS (CI) for C24HWN3O2 xn/z 390 (MH+), 346. 
PaitB 

The material from Part A was combined with chloroform (SO znL) and cooled to 
0°C. 3-chloroperoxybcnzoic acid (2J2 g of 57-36%) was added. After 1 hour the reaction 
5 mixture was allowed to warm to ambient temperature. The reaction mixture was 
partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
faction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^ethoxymethyi>l-|>{3-phe^^ 
c]qrinoline-5N-oxide as a brown solid. 
L0 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2^-tricUoro-N-{2^ethox^ 
15 imidazo[4 s S-c]quinolin-l-yl} acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 
20 dark oil was purified by column chromatography elutxng with 5% methanol in 

dichloromethane to provide a light yellow oil The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-{efhaxymethyI)-l-{2-(3- 
phaxylpropoxy)ethyl]-liif-inu^ hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for CjJSaHPi • US HC1: %C 62 .53; %H, 6.46; %N, 1115; 
Found: %Q 62.64; %H, 6.47; *SN, 11 SI. 

•H-NMR(300 MHz, DMSO-d6) 5 8.14 (br d, J«=8.3 Hz, 1 H), 7.63 (dd, J=8 3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 724 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H). 4.80- 
450 (m, 4 H), 3.83 (t, J-5.4 Hz, 2 H), 3.56 (q, J-7.0 Hz, 2 H), 327 (t, J<=6.1 Hz, 2H), 237 
30 (t,J^7.6Hz,2H),1.63(m,2H),1.16(t;>6.8Hz,3H) 
IR(KBr) 3267, 3023, 1681, 1108 cm 1 

HEMS (EQ Calculated for CmEjsNiOj (M*) 4042212, found 4042215. 
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Example 17 

HH[(3<arioroben^I^^ 



overnight Analysis by TLC (5% methanol in dichlorametbane) indicated that the reaction 
was complete. The reaction was diluted with dichlaromefhane (100 mL) and water (100 
mL). The layers were separated. The aqueous fraction was extracted with 
dichloromethane. The organic fractions were combined, washed with brine, dried over 



'H-NMR (300 MHz, DMSO-d6) 5 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /- 7.8 Hz, 1H), 
8.17 (dd, /- 7.8, 1.5 Hz, IB), 7.69 (m, 2H), 723 (dd, 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
7.03 (m, 1H), 5.40 (m, 1H), 4.47 (a, 2H), 334-4.07 (m, 2H), 2.11 (in, 2H), 0.88 (t, 73 Hz, 
3H) 

MS (CI) for C21HMCIN3O mJz 366 (MH*), 332 



3-Chloroperoxy benzoic acid (2,84 g of 77%) was added in portions to a solution 
of the material from Part A in chl or o f orm (60 mL). After 2 hours analysis by TLC (10% 
methanol in dichloromethane) indicated that the reaction was complete. The reaction was 




Part A 



2-Etfayl-2Kliy-in^^ (3,0 & 12.43 rnmol), 

dichloromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltrimethylammomum chloride (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stiiied at ambient temperature 




Part B 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduc ed pressure to provide 
crude Hl-{[(3^hlorobenzyI)^ 
PartC 

5 Ammonium hydroxide (20 n£L) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2,42 g) was added in portions. Analysis by 
TLC (5% methanol in djchlomrnethann) indicated that the reaction went to completion 
immediately after fee addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethano and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The oil was purified by flash 
chromatography (silica gel eluting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehiting with 5% methanol in dichloromethane) to provide a pinkM-wMte solid. This 

IS material was fiirther purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide -1.0 g of l<l-{[(3^croben^I)<tty]me 
c]qumolin-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CnHiiONiO* V4 H*0: %C, 65.41: %H, 5.62; %N, 1434; Found: %C, 65 J; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSOd6) S 837 (s. 1H), 8.19 (d, /- 83 Hz, 1H), 7.62 (dd, /= 83, 
1.5 Hz, 1H), 7.43 (dt. /« 83, LS Hz, 1H), 7.18-728 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 524 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J- 10.5, 6,6 Hz, 2H), 3.92 (dd, J« 103, 4.4 Hz, 
2H), 2.10 (quintet,/- 73 Hz,2H), 0.88 (t; 73 Hz, 3H) 
MS (Q) for Cai^uQKiO m/z 381 (MK*), 185 
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Example 18 
hffiuoro acetate 




5 PaitA 

Under a nitrogen atmosphere, N,N-(bis £crt-butoxycarbonyI)-l-{2-(2- 
propynyloxy)etiiyl]-lH-imidazo[4 J ^ (0.50 & 1.07 zmnol), 

trietfcylamine (039 mL, 2.79 mmol)) and anhydrous acctonitrile (1 0 mL) were combined. 
The resulting solution was heated to 8 0°C As the reaction was heating, 2-iodoan2ine 
10 (026 mL, 1.18 mmol), copper © iodide (0.012 g) and 

dicWorobis(triphenylphosphine)panadium^ (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (sQica gel efcrting with 3% methanol in 
dichlorome&ane) to provide 0.47 g of N,N-(bis terr-butoxycaibonyl)-l-(2-{[3-C2- 
15 axninophenyI)piop-2-ynyI]a as a brown 

solid. 

'H-NMR (300 MHz, DMSCM16, DjO) 8 8.47 (d, J- 3.6Hz, 1H), 837 (s, 1H), 8.10 (d, J» 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, J- 11 Hz, 1H), 6.80 (m, 1H), 6.65 (d, J= 83 Hz, 1H), 
6,45 ft J= 73 Hz, 1H), 4.98 (W 4.4 Hz; 2H), 436 (s, 2H), 4.08 (t, J- 4 3 Hz, 2H), 
20 131(a,18H) 
Part B 

Catalyst (5% platinum on carbon) was added to a solution of NJN-^is ten- 
butoxyc*rbonyI)-l^-{[3^-an± ethyi>li?-intidazo[4,5- 
c]quinolin-4-amine in methanol. The mixture was hydrogenated on a Pan* apparatus at 50 
25 psi (3.5 Kg-cm 2 ) overnight The reaction mixture was filtered through a layer of Celite® 
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filter aid and Ihefflter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elating with dichloromethane, then with 1 % 
methanol in dichloronicmanc, then with va methanol rty dkMoromctfaane finally 
5 3% methanol in dicHoromelhane) to provide -025 g ofNJM-(bis tert-butoxycarfaony^-1- 
{2-[3-(2-annncjphenyI)propoxy]efiryl}-li^nnida^ as a light 

yeDowofl. 

'H-NMR (300 MHz, DMSO-d6) 5 823 (dd, 8.4. 0.9 Hz, 1H), 8.16 (dd, 8.4, 0.9 
Hz, lH),7.97(s, lH),6.96(dt;./-7.5, 1.6Hz,2H),6.87(dd,/«7J, 1.4Hz, 1H),6.62 
10 (dt, J- 7 J, 1.0 Hz, 1H), 6 SI (dd, 7- 8.3, 1.1 Hz, 1H), 529 (s, 1H). 4.71 (t, /«=» 53 Hz, 
2H), 351 (t, /- 5.1 hZ, 2H), 328 (t, /- 6.0 Hz, 2H), 229 (t, /- 7.4 Hz, 73), 1.76 (m, 
2H),1.41(brs,18H) 

MS (O) for C 3 ,H»NsO, m/z 562 (MH*), 462, 362, 229 
Parte 

* 'I 

15 A solution of the material from Part B in anhydrous dichloromothano (4 mL) was 

added with stirring to a solution of trifluoroacctic acid (2xnL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature. 
Tho reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oiL The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added drop wise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2-[3^-aminophenyi)pro^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H0N5O • QHF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

*H-NMR (300 MHz, DMSO-d6) S 8.87 (br s, 1H), 8.49 (a, 1H), 836 (d, J- 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 (t, J- 7.3 Hz, 1H), 756 (t, J* 7.6 Hz, 1H), 6.81 (t, /- 7.6 
Hz, 1H), 6.51 (m, 2H), 6.32 (t, /« 6.8 Hz, 1H), 450 (t, J- 4.6 Hz, 2H), 3.85 (t, /« AS 
Hz, 2H), 333 (t, J- 6.1 Hz, 2H), 222 (t, J- 73 Hz, 2H), 135 (m, 2H) 
30 IR (KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 can 1 

HRMS (Q) Calculated forCziBbNjO (M*) 361.1903, found 361.1903 
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Example 19 

4-{P<4-Amm<>-l#-ira^ 




Part A 

2- (Lff-Imidazo[4,5-c]quinoliD-l-yI) 0 aanol (1.5 g, 7.0 mmol) was added to a 
stirring mixture of a-bromo-/>-toluriitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 
50%), dieUoromemane (20 ml), and ben^ltrimemylanrnwrnmn chloride (0.06 g, 0 J 
mmol). Thereacticmwasrnaintamed^ 

(20 ml) and water (20 ml). The two phases were separated and the aqueous traction was 
extracted with additional dieUoromemane. The organic tractions were combined, washed 
with water, dried (MgS0 4 ), filtered, and ccmcentiated. The residue was purified by flash 
column chromatography (silica gel, 9/1 dicHoromethane/memanol) to provide 1.8 g of 4- 
{P^littmidazo[4,5^]qumolm-l-yQ 

*H NMR (500 MHz, DMSOkJj) 6 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, WJ Hz, 1H), 8.17 
(dd, *=8 3,1.2 Hz. 1H), 7.72 (dt, J-7.6.U Hz, 1H), 7.66 (dt, 3^7.6,1.3 Hz, 1H), 7.63 (d, 
J-8. 3 Hz, 2H), 7.25 (d, J-8.2 Hz, 2H), 431 (t, J=5.1 Hz, 2H), 4.53 (a, IE), 3.97 (t, J=*5.5 
Hz,2H); 

MS(CQin/e329(M+H). 
PartB 

3- Chkroperaxyfaenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^1if-iniidazo[4^]ojmiolm.l-y5 q& & 
SS mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed wim saturated sodium Wcarbomte (200 ml), water (2X100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4gof l-{2-[(4- 
<yanobenzyI)oxy]ethyl}-:Lff-n^ 
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PartC 

Trichloroacetyl isocyanate (0.73 ml, $.1 mmol) was added dropwise to a solution 
ofl-{2-[(4<yanoben2yI)mcy]etr^ (1.4 g, 4.1 

mmol) and dichloromethane (25 ml). Tho reaction was maintained overnight and then 

5 ooncenrratcd. Tho resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 mL 25% in methanol) was added dropwise. The reaction was mamtained 
overnight The crude product formed aa a precipitate and was isolated by filtration. 
Purification of the solid by recrystaDization (isopropyl alcohol) followed by flash column 
chromatography (silica geL 9/1 dichloromeniane/mettianol) provided 1.0 g of 4-{[2-(4- 

10 amintvl W , -tmirifl7in[4 l 5-w?]<pifnnlTTi-1 -yT)« i 1ho^]mcthyl}berizomtrilo as a white solid, m.p. 
238.1-2393 "C. 

'HNMR (300 MHz, DMSO-d«) S 8.19 (a, IE), 8.07 (dd, J-83.L0 Hz, 1H), 7.67 (d, J-8.4 
Hz, 2H), 7.62 (dd, J-8.4.U Hz, 1H), 7.43 (dt, J-7.6,13 Hz. IE), 7 JO (d. JN8.4 Hz, 2H), 
721 (dt, J-7.6, 13 Hz, IH), 636 (s, 2H), 4.86 (t, J=5.1 Hz, 2H), 435 (s, 2H), 333 (t, 
15 J-S.lHz.2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm* 1 ; 

MS (EL) m/e 343.1440 (343.1433 Calculated for QoHnNjO); 
Analysis: Calculated for CjoHwNjO: %C, 6936; %H, 439; %N, 20.39. Found: %C, 
20 70.09; %H, 430; %N, 20.16. 

Example 20 
2^foa«ynieu>ylH^-{[6K4-ph^ 

- lff-miidazn[43^]qnmolme-4-amme 

25 
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Part A 

A solution of2-p^ethoxymetiiy^ (1.0 g, 

3.7 mmol) inNjNniimethylformamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol ) in N,N- 
dimefeylfbnnaxnide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4-[(6-bromoliexyI)oxy]butyI}bcn2ene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between etibyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. Hie organic fractions were combined, w ashed with water, 
10 dried (MgS04), filtered, and concentrated. Hie crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetatc/hexanes) to provide 0.81 g of 2- 
(ethoxymethyIH<2-{[6^4^he 
as a brown oQ. 

15 PartB 

3-Chloroperoxybenzoic add (0.47 & 1 .6 mmol, 60% by weight) was slowly added 
to a solution of2^ethoxymetfcyi)-l^^ 

imidazo[4,5-c]quinoline (0.81 g, 1.6 mmol) in chl orofo rm (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
water, dried (MgSO*), filtered, and concentrated to provide 0.7 g of 2-<ethoxymetfay0- 1 - 
(2-{[6^4-phenyIbutay)h^ as an 

orangesolid. 

Parte 

Tdchloroacetyl isocyanate (0*25 ml, 2.1 mmol) was added dropwise to a solution 
of2^ethoxymethyl>l^-{[ 

c]quinolm-5N-oxide (0.7 g, 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 bona and sodium methoxide (2J5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash co lumn chromatography (silica 
gel, 97:3 ethyl acetate/mefhanol) provided 022 g of 2<ethoxyme%IH^{[6K4-' 
phenyIbutoxy)hexyl]oxy } e&yI>U?.imida2o[4,5^]quinoline-4-am^ as a colorless oflL 

77 



WO 02/46189 



PCT/US01/46581 



l H NMR (300 MHz, DMSO-d«) 5 8.10 (d, J-7.9 Hz, 1H), 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
J-73 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J«53 Hz, 2H), 
3 .55 (q, J-7.0 Hz, 2H), 333-332 (m, 6H), 2.56 (1, Hz, 2H), 1.62-133 (m, 8H), 1.1 8- 
1.10 (m,7H); 

S MS (EI) xn/e 518.3263 (5183256 Calculated for CjiH^Qj); 

Analysis: Calculated for CaiHeJdQj: %C 71.78; %H, 8.16; %N, 10.80. Found: %C, 
7130; %H, 839; %N, 10.68. 

Example 21 

10 l-{2HP<Benzyloxy)propo^]et^ 
ammo 




A solution of 2-P^efliaxymelliyI^^ (1.0 g, 

IS 3,7 mmol) inN^Hmethylfcamflmide was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) inN,N*Klimethylformamide 
(20ml). Hie reaction was maintained for 2 hours followed by the dropwisc addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgS04), filtered, and concentrated The erode 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-(benzyloxy)propoxy]ethyl}-2- 
(ethoxyme1hyI)-lH-imida2»[4^]quinol^ as a brown oil 
l-{2-[3<bexi2ylaxy)p^ 
25 was converted to l-{2~p-{benzyloxy)propoxy]etfay^^ 

c]qumoluh4-amine using the general methods described in Parts B and C of Bxampie20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil 
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'HNMR(300MHz,DMSO-d«)58.11 (dd, J=82,0.8 Hz, 1H), 7.62 (dd, J-83, 12 Hz, 
IH), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 6.56 (a, 2H), 4.85-4.77 (m, 4H), 426 
(8, 2H\3.84 (t, W.4 Hz, 2H), 334 (q, J°7.0 Hz, 2H), 3.40 ft J=62 Hz, 2H), 326 (t, 
1=62 Hz, 2H), 1.63 (pentet, J-63 Hz, 2H), 1.15 (t, >7.0 Hz, 3H); 
5 ,3 C NMR (125 MHz, DMSO-d«) S 152,0, 149.5, 1452, 1383; 1332, 128.1, 127.4, 1272, 
126.8, 1263, 12625. 121.0, 120.6, 114.8, 71.8, 69.0, 673, 663, 65.4, 64.4, 45.4, 29.4, 
142; 

IR (KBr) 3305, 174, 2970. 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737,698 cm" 1 ; 

10 MS (EI) m/e 4342318 (4342317 Calculated for C25H30N4O3). 

m 22 
1-P^-Fh^lpn>paxy)etfy^ 




According to the general method of Example 20 (Parts A-C), 2-(Lff-inridazo[43- 
c]quinolin-l -yDethanol and (3-bromopropyI)benzene were combined to provide l-[2-(3- 

20 phary lp iup ux y)etfayI}-Lff-in^ aa a white solid. 

*H NMR (300 MHz, DMSO-d«) 8 8.17 (a, 1H), 8.12 (d, f=»72 Hz, 1H), 7.64 (dd, J=83,1.0 
Hz, 1H), 7.45 (m, 1H), 724 (m, 1H), 7.16-7.08 (m, 3H), 622-6289 (m, 2H), 6.60 (a, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t; J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m,2H), 136-125 (m,8H), 0.88 (t,*=72 Hz, 3H); 

25 ,S C NMR (75 MHz, CDCI3) S 1513, 1443. 142.6, 141.4. 132.6. 1283, 1282, 127.4, 
127.1, 125.8. 1222, 119.8, 115.4. 70.4, 68.6, 47.6, 32.0. 302; 
MS (EH) m/e 347.1882(347.1872 Calculated for CZ1H22N4O). 
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Example 23 
l^-{[3^3,4-Dimefhylpheny^ 

lH-imidazo[4^^]qukoliit4-an^ 




Under a nitrogen atmosphere, l-p^^jropynyloxyJe^n-lH-imidazo^.S- 
c]quinolii*4-anune (0 J g, 1.9 mmol), copper Q iodide (0.036 g, 02 mmol), 4-iodo-orAo- 
xylene (0.5 g, 2,1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. DicHorobis(triphenyipto (0.066 g, 0.1 mmol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol Hie insoluble material was isolated by filtration and then iecrystallized from 

15 toluene (40 mL) to provide 0.1 g of l^-{[3^,4HimefhyIphei^ 

U7-imida2B[4,5^ as a solid, m.p. 214-216°C, Analysis: Calculated for 

CaHnNiO: %C, 74 SI; %H, 559; %N, 15.12; Found: %Q 7424; %H, 5.98; %N, 15.08. 
! H-NMR(3()0MHz;DMSO-dd S (ppm) 8.167(s,lH), 8.112(d^73Hz t lH) t 
7.628(d^83Hz,lH), 7.44(tJ«^3Hz,lH), 7J32(tJ=6.8Hz,lH), 7.078(dJ=7.8Hz,lH), 

20 7.024(s,lH), 6552(dJ»7.9Hz,lH), 6.586(s,2H), 4.849(t^5Hz2H), 4365(s,2H) > 
4.015(t^5.6H?,2H), 2.197(s^H), 2.159(s,3H). 



124-27 

] The compounds in the table below were prepared according to the synthetic 

25 method of Reaction Scheme I above using the following general method. 



80 



WO 02/46189 



PCT7US01/46581 



2^4-Amin0-lJ^imd (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodiam hydride (1.75 eq of 60% mmmeraloflJandN,**- 
dimethylformarnide (1 mL) were added. The vial was placed on a sonicate for about 10 
minutes at ambient temperature to allow the aBcoxxde to form. The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicate for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm t h e formation of 
foe desired product The reaction mhctae was purified by send -pi e paiatl ve HPLC. The 
semi-prep HPLC fractions were analyzed by LC-APQ/MS and foe appropri ate fractions 
were combined and tyophilized to provide the trifluoroacetato salt of the desired product, 

10 which was confirmed by accurate xnass and l HNMR. The table below shows foe structur e 
of foe free base and foe theoretical mass (TM) and foe measured mass (MM). 



Example 

# 


Structure of tin Free Base 


Purification 


Mass Measurement 
(Da.) 


Method 


24 




A 


TM- 346.1794 
MM =346. 1795 


25 


NHji 


A 


TM- 360.1950 
MM -360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 




A v 


TM- 414.1667 
MM =414.1678 


27 


NH, 

Br 


A 


TM- 424.0899 
MM-424.0902 



Examples 28 -41 
The compounds in the table Mow were pn^ared according 
method of Reaction Scheme I above using the following general method. 

5 The 4-arrino-liT-imida^ alcohol (25 mg) was placed in a 2 

dram (7.4 znL) viaL Sodium hydride (12 eq of 60% in mineral oil) and N.N- 
dimefhylformamide (1 mL) were added. The vial was placed on a somcatar for about 1 
hour at 50°C to allow the alkoxlde to form. The halide(Ueq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C The reaction mixture 

10 was anal yzed byLC/MS to cemfim the fonnationoffliB desired product The reaction 
mature was purified by semi-preparative HPLC. The senri-prep HPLC fractions were 
analyzed by I C-APCI/MS and the appropriate fractions were combined and lyophHized to 
provide fee trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and ] HNMR. The table below shows the structure of the fiee base and the 

IS theoretical *v*** (TM) and the measured mass (MM). 
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Ex&nxplc 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Pa.) 


28 




A 


TM- 394.1794 
MM -394.1791 


29 


a 


A 


TM -428.1404 
MM -428.1396 


30 


NHj 


A 


TM- 428.1404 
MM -428.1397 


31 


" V 


A 

• 


TM-408.1950 
MM =408.1956 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 


IjlHj 

^ IT 


N A 


1M- 360.1950 
MM -360.1942 


37 




A 


TM- 360.1950 
MM -360.1941 . 


38 


^^^^ 

V 


A 


TM- 380.1404 
MM -380.1400 


39 


NH, 

jicv 

Oh- 


A 


TM- 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 

Method 


Mass Measurement 
(Da.) 


40 


NH, 

•XX) 


A 


TM= 380.1404 
' MM =380.1398 










V 






41 




A 


TM- 376.1535 

MM J /O.JL J jo 










X 








— 0 







10 



15 



Examples 42 -88 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the Mowing general method 

The 4^rrmio-lif-nmdazo[4^]a^lin-l-yl alcohol (25 mg) was placed in a 2 
dram (7.4 mL)viaL Sodinmrrydride (1^ eqof 60% mminerd 
dmi<^ylformamide (1 mL) were added. The vial was placed on a sonicator for abontl5 
to 30 minutes atambiailterrrpenitare to alb w the alkoxide to form. The halide (12 eq) 
wasaddedandthevMwasplaccdb^konthe sordcatorfmabout 15 to 120mmutesat 
ammenttenmerature. The reaction mixture was analyzed by LC/MS to confirm the 
tbrrnation of the desired tm^duct The reaction mixture was purified by semi-tneparative 
HPLC. The semi-prep HPLC tractions were analyzed by LC-APO/MS and the 
appropriate fraction were rarrdnneda^ trffluomacetate salt of 

the desired product, which was confirmed by accurate mass and l HNMR- The table 
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below shows flic structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of the Free Base 


Punj5cation 
Method 


Mass Measurement 
(Da.) 


42 


NH, 

0 


A 


TM" 318.1481 
MM -318.1482 


43 




A 

• 


TM- 328.1535 
MM -328.1534 


44 




A 


TM- 377.1488 
MM -377.1487 


45 




A 


TM- 430.1617 
MM-430.1614 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Melfcod 




46 


I 


A • 


TM- 371.1746 
MM- 371.1746 


47 




A 


TM- 380.1404 
MM =380.1394 

• 


48 




A 


TM- 430.1617 




11} 




MM-430.1613 


















OCF, 






49 




A 


TM- 360.1950 








MM -360.1949 

















88 



WO 02/46189 



PCT/US01/46581 



Example 
# 


Stricture of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


SO 


NHj 


A 


TM- 346.1794 
MM -346.1781 


51 


IjH, 

0 


A 


TM" 363.1331 
MM "363.1324 


• 






52 


a 


A 


TM = 366.1247 
MM -366.1243 


53 


a 


A 


TM« 400.0858 
MM -400.0856 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


54 


NH, 

JOT 

(TV 


A 


IM- 364.1331 
MM =-364.1352 


55 


NH, 

JCQ ^ „- 


A 


TM- 405.1801 
MM =405 1794 


56 




A 


TM- 377.1488 
MM -377.1490 


57 


NH, 


A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


0 


A 


TM- 391.1644 
MM = 391.1637 


59 


oik 
V 


A 


TM- 360.1950 
MM -360.1938 


60 


NH, 

a 


A 


TM- 394.1560 
MM =394.1558 


61 




A 


TM- 394.1560 
MM =294.1557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


a 


A 


TM- 428.1 171 
MM = 428.1159 


63 




A 


TM- 428.1824 
MM -428.1826 


64 


N 


A 


TM- 385.1903 j 
MM -385.1904 


65 


NHj 


A 


TM- 385.1903 
MM -385.1897 
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Example 

# 


Structure of the Free Base 


Purification 
Mefliod 


Mass Measurement 
(Da.) 


66 


NH, 

0 

-(J O 


A 


TM = 41 8.2005 
MM - 418.2013 


67 




A 


TM- 3882263 
MM =3882257 


68 

• 


\ 


A 


TM = 400.1511 
MM =400.1507 


69 


NH, 

JOT 

to 


A 


TM =382.1794 
MM =382.1788 



93 



WO 02/46189 



PCT/USO 1/46581 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 


NH, 


A 


TM- 332.1637 
MM = 332.1641 


71 


(7X o 


A 


TM- 390.1692 
MM- 390.1697 


72 


NH a 


A 


TM- 346.1794 
MM- 346.1791 


73 


NH, 

^^^^^ 

a 


A 


TM= 366.1247 
MM- 366.1241 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


74 


\ 


A 


TM-400.1S11 
MM =400.1512 


75 


rr? 

U \ . . 


A 

• 

- 


TM=> 346.1794 
MM -346.1799 


76 




A 


TM- 360.1950 
MM- 360.1953 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


77 




A 


1M- 360.1950 
MM -360.1941 


78 




A 

• 


TM 8 * 414.1667 
MM » 414.1670 


79 


V 


A 


TM= 452 
NM[M+H] +, -453 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


80 


NH 2 

AX} 


A 


TM- 360 
NM [M+Hf 1 - 361 


81 


CCs 

6 : ,: 


A 


TM= 360 
NM [M4B] +I >= 361 


82 


NH, 

0^ 


A 


TM- 374 
NM [M+Hf 1 » 


83 


Q 

0 


B 


TM" 379.1281 
MM =379.1278 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 


eric 


B 


TM- 348.1586 
MM -348.1588 


85 




B 


TM- 362.1743 
MM -362.1736 


86 


NH, 


B 


TM- 362.1743 
MM -362.1748 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


N 


B 


1M- 373.1539 
MM = 373.1546 


88 


IjlHg 


B 

• 


TM- 373.1539 
MM "373.1543 



Examples 89 - 96 

Hie compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method. 
2<4-Amino-2-butyl^ 
(25 mg) was placed in a 2 dram (7.4 mL) viaL Sodium hydride (1.2 eq of 60% in mineral 
oS) andN,N-^inieftylfbniiam^ (1 mL) were added. The vial was placed on a sonicate 
for about 15 minutes at ambient temperature to allow the alkoxide to form. The halide 
10 (12 eq) was added and the vial was placed back on the sonicate for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product. The reaction mixture was purified by sexm-preparative 
HPLC The semi-prep EPLC fractions were analyzed by LC-AFQ/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoioacetate salt of 
the desired product, which was confirmed by accurate mass and ! HNMIL The table 
below shows the structure of the ftee base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


89 




B 


TM= 4112030 
MM =4112023 










90 




• B 


TM- 3912576 
MM- 3912575 


91 


• 


B 


TM= 446.2293 
MM -4462287 
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Exsmplc 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


92 




B 


TM = 4462293 
MM =4462288 


93 


NH, 

N 


B 


TM= 4032372 
MM =4032365 


94 


NH, 

US 

a. 


B 


TM- 4032372 
MM =4032370 


95 


NH, 


B 


TM =4343046 
MM- 4343047 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(D«.) 


96 




B 


TM- 40921 14 
MM =40921 17 



Examples 97 -100 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method 
A 1 iaL portion of a solution prepared by dissolving 0^ 
inudazo[4£-c]quin^^ in K^-^imethylfbnnann (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.), Trfphenylphosphme (54 mg, 
2 eq.) dissolved inN^-^imethylfbrmamide (1 mL) was added to the viaL The resulting 
10 slurry was sonicated to dissolve the phenoL Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacctate salts The products were confirmed by accurate mass and ^NMR. The 
IS tabic below shows the structure of the free base and the theoretical mass (TM) and tike 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH, 

JLX N > 

crv # 


TM-343 
NM[M+H] +, -344 
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Example # 


Structure 


Mass Measurement 


98 


0 

t? 


TM-384 
NM[M+Hf l »385 


99 

• * 




TM-348 
NM[M+hT' - 349 


100 




TM=430 
NM[M4Bf , =431 



Examples 101 - 104 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme m above using the following general method. 

A ImL portion of a solution prepared by dissolving 03 g of 2-(4-amino-Lff- 
nnidazo[4,5-c]quinolin-l -yI)-2-ethylethanol in N^-dimetfaylfonnainide (20 xnL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq,). Triphenylphosphine 
(SI mg, 2 eq.) dissolved in N,Nsiimethylfbnnamide (1 mL) was added to the viaL Diethyl 
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azodicaxboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 xnL of tntrahydroftran containing triphenylphosphme 

5 (2 eq.). Diethyl azodicaxboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete » The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APO/MS and file appropriate 
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired 

1 0 product, which was confirmed by accurate mass and *H NMR- The table below shows fixe 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 




TM-398 
NMIM+Hf 1 = 399 


102 


NHj 

°6 


TM-357 
NMJM+HJ* 1 *= 358 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 




TM-444 
NM[M+Hf l »445 


104 


NH, 


TM=389 
NM|M+H] +I -390 



Example 103 
1 ^-Phmoxyemyl)-lif-imidazD[^ 
NH, 

S 2^4-Amino-l^inuda2D[4,5^]qum (25 mg, 0.108 mmol) and 

N^-diznefi^Ifonnamide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
tripfaenyfphosphme (34 mg, 0.1 30 mmol) were added and die resulting shiny was 
sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained , An additional 

equivalent each of phenol, triphenylphosphme and diethyl azodicaiboxylate were added. 
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The reaction mixture was* sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM - 304, NM[M+H]* 1 » 305. 

5 Example 106 

l-[(l-PhenoxymethyI)propy^ 



10 



IS 




2^4-Ammo-lJy-iim (50 mg, 0.195 mmol) 

and N^niimeflxylfonnamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
triphenylphosphine (102 mg) were added followed by diethyl azodicaxbaxylate (67 mg, 
0390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
flie residue was purified by semi-preparative HPLC using Method A- Mass Measurement: 
TM « 332, NMJM+Hf 1 « 333. 



>!07 

l-{(li$-l-[(Prop-2-yi^ 




PartA 

20 Crude 4K±loio-3-mtn>quinoIine (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1.6S L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stirred for IS minutes. 
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(RX-)-2-Amino- 1 -butanol (205 mL, 1.1 eq.) was added drop wise while Tnatnfanitng the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 wata/mefcanol (1 L), 
isolated by filtration, washed with cool water, washed wife very cold methanol (2 X 300 
mL), and then sucked dry cm the filter overnight to provide 475 g of (2R>2-[(3 - 
nitroquinolm^yI)amino]butan-^ 
Part 8 

10 (2R>2-[(3-MtroquinoH (238 g), isopiopanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-aminoquinolin-4- 

15 yI)ammo]butan-i-ol as an amber ofl. The reaction was run a second time on the same 
scale. 
PartC 

(2R>2-[(3-Aminoquinolm^yI)amiiio]butan-l -ol (416.0 g, 1 eq.) and 
triethylorthoformate (12 L» 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during die reaction. After -500 mL of ethanol had been 
distilled offc the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess triethyLorthofbrinate was removed under reduced pressure to provide 
crude (2R)-2^1ff-iimdazo[4^]qumol^ 
PartD 

25 A mixture of (2/9-2^1tf-imidazo[4^ (4343 g) and 

acetic anhydride (12 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight. Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 t emperatu re and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated s odium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2#)-2^1if-inridazo[4^ acetate as a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (^)-2^1J?-imidazo[4^^]quinolin-l-yl)butyl acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145 JS g of (2J0-2<liT-imidazo[4^]qri as * solid. 

20 PartF 

(2J0-2KliHmida^^ (19 g, 78.8 nimol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichlorumethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (11.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. Use aqueous fraction was 
extracted mnltiple times with dichloromethane. The organi c fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography elating with ethyl 
acetate to provide 20.9 g of H(lRH^(prop-2-ynylo^ 

30 c]quinoline as a brown liquid. 
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PattG 

3^oroperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour fee reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 
5 monitored by TLC axxd two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
wore added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfite, filtered and then concentrated under reduced 
pressure to provide 1 - {(1R>1 -[(prop-2-ynyloxy)meflxyi]propyl} -LH-imidazo[4^- 
10 c]quinoIine-5N-oxide as a brown oil which solidified overnight 
Part H 

Trichloroacetyl isocyanate (10.7 rnL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that die reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 houx the reaction mixture was concentrated under reduced 
pressure to provide 2A2-tricHoro-N^l-{(lR^^ 
imidazo[4^^]quinolin^yl)acetamide as a yellow solid. 
Parti 

Sodium methoxide (573 mL of 25% in methanol) was added to a mixture of the 
20 material iron} Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid. The solid was washed with die&yl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-l-[(prop-2-yiiyi^ as a 

crystalline solid. 

'H-NMR (300 MHz, DMSO-dtf) S 8 37 (s, 1 H), 8.19 (d, J=83 Hz, 1 H), 7.65 (dd, J=83, 
US Hz, 1 H), 7.44 (br 1^ J-7.6 Hz, 1H), 7.25 (far t, J-7.6 Hz. 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J*2.0 Hz, 2 H), 350-4.10 (m,2H), 3.46 ft J=2.4 Hz, 1 H),2.07(m,2H), 
30 0.88(t,J=73Hz,3H). 
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Example 108 
H(LR)-l-{[(3-Phmylpr^ 

. l^-muda2o[4^]qainoBn^amine 




5 

Part A 

Under a nitrogen atmosphere l-{(UQ4-[(pzop-2-yxiyl^ 
imidazo[4,5^]quinoIi^^ (0.80 g, 125 xmnol) and anhydrous N,N- 
dimethylfbrmamide (60 mL) were combined and then heated to 4Q°C. Dibenzyl 

10 dicaibonate (3.98 g, 13.9 mmol) was added. The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide N,N-(bis benzyloxycaibonyl)-! - {(UfH - 

IS [(prop-2-ynyloxy>netfcyl^^ as a light brown 

03. The oil was washed wfthheocane to remove excess dibenzyl dicarbonate. 
Part B 

NtN-CBis ben^axyca*onyIH-{(l^ 
imidazo[4^]quinolm4<anme (1.91 g, 3*4 mmol), anhydrous acetonitrile (30 mL) and 

20 triethylamme (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), dicUorobis(triphenylphosphine)paIladiumO^ (0.048 g) and iodobenzene 
(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfide, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acctate/hexaiie/triethylam^ to provide 2.1 g of an oiL The oil was a 
mixture of mono and di henzyloxycarbonyl protected 1 -<(LR)^1 - {[(3 -phenylprcp-2- 
ynyl)oxy]metbyl}propyiyii?-^^ 
PartC 

5 A portion of fee material from Part B (0.8 g), methanol, and sodhsn methoxide 

(1.0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography ehiting with 5 % 
methanol in dichlorumethane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 g of l-((LR)-l-{[(3-p}ienyIprop- 
2-yryI)oxy]niethyl}propyl)-li7-m^ 63-6TC 
Analysis:. Calculated for CaHaa^O: %C, 74.57; %H, 5.99; %N, 15.12; Found; %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 5 8.40 (s, 1 H), 8.21 (d, J=8 3 Hz, 1H), 7.64 (dd, >8.5, 
15 12 Hz, 1 H), 7.43 (br t, J-=7.6 Hz, 1H), 7J25^7.40 (m, 5H), 7.22 (brt, J-7.6 Hz, 1 H), 6.61 
(s,2H), 5.26 (m, 1 H), 4.41 (a, 2 H), 3.95-4.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 
3H) 

ffi.(KBr) 3306, 3171. 1634, 1526, 1100, 755 cm' 1 

HRMS (EI) Calculated for CaEfeNtO (M*) 370.1794, found 370.1798. 

20 

Example 109 
l-{(129-l-[(3-Fh«rylpropaxy)mem^^ 




25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 

added to a solution of material from Example 108 Part B (13 g) in methanol (-20 mL). 

Ill 



WO 02/46189 



PCTAIS01/46581 



The mixture -was hydro genated at 50 psi (3.5 Kg/cm*) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residue was purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0,4 g of 1-{(12!)-H(3- 

phenylpropoxy)methyI]propyl}^ as a white crystalline 

solid, m.p.U8-120°C. 

Analysis: Calculated for C23HMN4O: %Q 73.77; %H, 7.00; %N, 1456. Found: %C 

73.68; %H, 7.17; %N, 14.72. 
10 ^-NMR (300 MHz, DMSO-d6) 8 8 39 (s, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J-83, 

1.0 Hz, 1 H), 7.44 (br t, W.7 Hz, 1H), 7.05-730 (m, 4H), 655 (br d, JN6.8 Hz, 2 H), 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (br t, 1=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (in, 2 H), 0.89 (t, J-73 Hz, 3H) 

IR (KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 an 1 
15 HRMS(H)(M<n]latedfo 

Examples 110 -112 

Part A 

20 Triethylamme (15 mL) and R-3-ammo-2-meihylpiopan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4^cUoro-3-nitroquxnoline (243 g, 0.1 mole) in 
dichloromethane (250 mL). Theteaction mixture was lefitaxeduntH analysis 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly withhexane containing a smatt 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystalBzed fiom isopropanol to provide 19.0 g of R-3-[(2-chloro-3-iutroqumolin^ 
yr)ammo>2-m ethyl pro p an4-ol as a yellow solid. A sample (500 mg) was recrystallized 
fiom isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
Part B 

30 R-3^(2<Moro-3-mttoqoii»lm (10 g» 33.8 

mmol), isopropanol 050 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-amino-2H^oroqu^ Diethoxymetfayl 
acetate (10.0 mL, 6 1 .5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3^4^oro-l#-imidazo[4^ as a 

yellow/tan solid. 
Parte 

R 3^4-CHoro-ltf-innd^ (1.0 g, 3.6 

mmol) andmethanoKc ammonia (30 mL of -15%) were combined and then heated in a 

IS steel bomb at 150°C The container was allowed to cool to ambient temperature. Excess 
methanoKc potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and t hen 
concentration was continued untQ a solid formed. The solid was isolated by filtration, 
washed wi& water and then dried to provide a near white soM This material was 

20 recrystallized from methanoVdichloiomefhane to provide R 3^4-ammo-Lff-miidazo[4 > 5- 
c]quinolin-l-yI>-2-mefliylpropan-l-ol as coloiiesB solid, m.p. 258-261°C Analysis: 
Calculated for CmEUN«): %C, 65.61, %H, 629; %N, 21.86; Found: %C, 65.50, %H, 6.3, 
%N,21.7. 
PartD 

. 25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method 

R 3^4-AmiiK>-l^-imidazo[4^^]quinolin-l -yl)-2-inethylpropan-l -ol (25 mg) was 

placed in a 2 dram (7.4 mL) viaL Sodiumhydride (12 equivalents of 60% in mineral off) 

* 

and N,N-dimetfayifbnnainide (1 mL) were added. The vial was placed on a soxneator for 
30 aboml5minutesat50^toaUowthealkoxidetofornL The halide (12 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-AP CI/MS and the appropriate fractions were c ombined and 
lyophilized to provide the trifluoroacetato salt of the desired product, which was confirmed % 
by accurate mass and l HNMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 


Structure of the Free Base 


ruiiuwtuiuu 


JYLBSS jytraisiuciiiqii 


# 




Method 


(Da.) 


no 


jXjO h Chlral 

■\ 

N 


A 


TM= 371.1746 
MM = 371.1749 


111 


\* CMial 


A 


TM = 4022420 




f Ml ^ 




MM = 402.2413 
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A 


TM- 380.1404 
MM - 380.1402 
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Example 113 
l-[(Benzyloxy)me1hyfr 




5 Sodium hydride (0 .4 8 g of 60 %, 1 1 3 mmol) was added to a suspension of Lff- 

imidazo[4,5^]quinolin-4-^^^ The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chl ui u m e thy l ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath, for 1 hour. 

10 A pnxipitate was isolated by filtration. The filtrate was diluted with water and as oil 

separated The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained This material was slurried with refluring ethyl acetate (~5 mL). The mixture 
was cooled and a piecipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

15 combined with the precipitate to provide 0.8 g of solid This solid was recrystallized from 
ethanol (-5 mL) to provide 0.6 g of 1 »[(benzyloxy)me^l]-l^-mridazot4^]quinolm4- 
amine, xn.p. 168-172-C. 

Analysis: Calculated for QsHis^O: %C, 71.0; %H, 5.3; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 
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Example 114 

l^-{3-[4<Dimd])ylammo^^ 

r 




Part A 

5 Using the general method of Example 12 Part A, N,N-(bis tertAmtoa^c^aayiyu 

[2^-propynyloxy)etfayI]-lif^^ ( 2 J g, 536 mmol) was 

reacted with 4-iodo-NJ^^m^]mnihiO (1.46 g, 5.89 mmol) at 70 °C. The reaction was 
judged complete at 30 minutes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol) to 
provide 0.883 g of fert-butyl l-p^{3-[4^diniethylamm 
l^-imidazo[4,5^]quiiiolin^ylcaibaxnato as a brown solid. 
MS (CI) for C33H39N5O5 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using flie general method of Example 12 Part B, tert-butyi l-[2-({3-[4- 
(dimethylammo)phenyI]pro^ 

(0.883 g, 1307 mmol) was hydrogenated to provide 0.783 g off erf-butyl l-(2-{3-[4- 
(dimetiiylammo)phez^^ as a 

20 brown solid. 

MS (O) for C33H43N3O 5 m/z590 (MH*),490, 390, 229 
Parte 

Using the general method of Example 12 Part C, tertfratyl l-{2-{3-[4- 
(dimefhylammo)pheiyl]^^ (0.783 
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g, 1327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of l-C2-{3-[4- 
(dimemylammo)phenyl]propoxy } ethyl)- 1 H-imidazo [4,5 -c] qumolin-4-amine 
(triflooroacetate) i j as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H17N5O (CjHFsQOls: %C, 54.83; %H, 522; %N, 1230. 
Found: %C 54.67; %H, 4.91; %N, 1227 

'HNMRpOO MHz, DMSO-dj) 8 9.04-9.11 (bs, 2 H), 8.49 (a, 1 H), 836 (d, J= 73 Hz, 1 
H), 7.83 (d, J - 83, 1 H), 7.74 (t, J - 83 Hz, 1 H), 736 (t, J » 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J - 43, 2 H), 327 (t, J = 5.9, 2 
10 H), 228 (s, 6 H). 225 (t, J= 7.8, 2 H), 134 ft), J - 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O m/z 390 (MH 4 ), 229 

Example 115 
l^-{[(2£>3-Hei^lpTop-2-eiryI](^}ethyI)-l^-iim 





15 

PartA 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitr o g e n By syringe a solution 
of anhydrous dimoflylfbnnamide (10 mL) arid 2^U^imida2»[4^^]qumolin-l-yl)ethaM 

20 (0302 g, 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.6S mmol) was added to solution, The reaction was 
judged complete at 50 minutes with -80% conversion to desired product Thevolatfles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dichloromemane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of l-<2-{[(2£)-^phenylprop-2- 
enyl]oxy}e^l)-li7-inndazo[4,5^]q^lme as a glassy solid. 
MS (0) for C21H19N3O m/z 330 <MH*), 214 
S PartB 

Usingme general mefood of Example 1 PartB, i^-{[(2£)-3i>heirylprop-2- 
rayl]oxy}e1hyI>lJ?-imidazo[4^^]qumolme (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 gof l-{2-{[(2£)-3-phenylprop-2^q^ 

c]qumolme-5N-«dde. The resulting brown solid was used without farther purification. 
10 PartC 

A round bottom flask was charged with a stir bar, l-{2-{[(2£>3-phenylprop-2- 

enyl]oxy}e1irylH2M C 0 - 67 & l - 98 mmoV) ' 

dicUoromethano (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 

tempemmre. p-Toloenesulfonyl^ 

15 portions as a soHd and the resulting solution stirred. After 20 minutes the reaction was 
judged complete; foe solution was partitioned between aqueous and organic and extracted 
wife dichloromemane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystelizatioua from methanol/water to provide 0.086 g of 1 - 
M(229-3^henylpr^ 88 * **** 

fluffy solid, m.p. 183.7-1843°C. 

Analysis. CalcuktedfbrCuH^O: %C 73.23; %H. 5.85; %N, 1627. Found: %Q 
73.1 1; %H, 5.81; %N, 16.10 
25 'HNMR (300 MHz, DMSO-ds) 8 8.19 (s, 1 H), 8.12 (d, J= 73 Hz. 1 H), 7.62 (d, J- 83 
Hz,lH), 743 (W-83HZ.1H), 7.19-731 (m,6H), 6.61 (8.2H), 633 (d,J-15.6 Hz, 
lH),6.17(dt,J-16.0,53Hz,lH),4.^ 
-5.4.2H) 

MS (□) for C21H10N4O m/z 345 (MH*), 270, 229 

30 



118 



WO 02/46189 



PCT/US01/46581 



Example 116 
2^ctyl-l-{2-[(3i)hmtf 

lH-inuda2o[4^^]quinolii^4-ainiiie 
NH 2 




5 

PaitA 

Using the general method of Example 1 Part A, 2-(2-octyl-Lff-imidazo[4,5- 
c]qumolinrl-yI)efliaiiol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 4425 mmol) to provide 4.84 g of 2^>ctyl-l -[2-(prop-2-ynyloxy)ethyI]- 
1 0 ljy-imidazo[4^]quinoIuie as a brown solid 
PartB 

Using the general method of Example 12 Part A, 2-octyl-l -[2-^jrop»2- 
ynyloxy)e%ll-l^-imida2o[4,5^]qumoline (4.84 g, 13 32 mmol) was reacted with 
iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 mmntes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2-o<fyH-{2-[(3-phenylpro^^ as a 

pale yellow solid. 

MS (CI) fbrCsEfoNjO m/z 440 (MH*) t 291 
20 PartC 

Using die general me&od of Example 1 Part B, 2-octyl-l- {2-[(3-phenylprop-2- 
yny!3axy]ediyi}-Lff-imida2»[4^-c]qoinol^ (22 g, 5.004 mmol) was oxidized to provide 
228 g of2-o<fyl-l-{2-[(3-phenylpr^ 
oxide as an oil 
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PartD 

Using to general method of Example 115 PartC, 2-oetyl-l-{2-[(3-phenylprop-2- 
yi^l)oxy]ethyl}-lif-imidazo[4^]quiiioline-5N-oxide (22 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration wife ethyl ether and recrystallization 
5 rrom2-propanol to provide 1^3 gof 2-o<^-l-{2<0-pb^hj^2-y^5oxylethyl>-lff- 
inridazo[4,5<]qainolin^amine as a white crystalline solid, m.p. 138-138.7°C 
Analysis. Calculated for CjjHmW): %C, 76.62; %H, 734; %N, 1232. Found: %C 76.6; 
%H, 7.49; KN, 12.19 

iHNMR (300MHz,DMSO-ds) 5 8.07 (d, J= 83 Hz, 1 H),7.d2 (d, I- 83 Hz, 1 H), 7.41 
10 (t, 1-6.8 Hz, 1 H), 727-736 (m, 3 H), 7.18-724 (m, 3 H),6.45 (s, 2H),4.78 (t, J-4.9 
Hz, 2 H), 434 (s, 2 H), 4.00 (t, J - 4.9, 2 H), 294 (t, J - 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J - 6.8 Hz, 3 H) 
MS (CI) for C19HJ4N4O m/z455 (MH*), 283 

15 Example 117 

2-Octyl-l-P-(3iJhenylpropoxy 




Part A 

20 Using the general memod of Example 12 Part B, 2-<x^l-l-{2^0i)hejrytorop-2- 

ynyl)oxy]ethyl}-lH-innd^[4,5^]quinoliM (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 g of 2^ctyl-l-[2<Hnemylpr^ M a 

white solid. 

'HNMR (300 MHz, DMSO-ds) 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J « 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (t, J = 4.9 Hz, 2 
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H).3.84 (t, J= 4.9, 2 E), 325 (t, J« 55 Hz, 2 H), 3.04 (t, J=7.8 Hz, 2 H), 231 (t, J = 8.3 
Hz, 2 H), 151 (p, I - 7 J, 73 Hz, 2 H), 139 Op, I - 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85(t,J-7JHz,3H) 
PartB 

5 Using the general method of Example 1 Part B, 2-octyl-l-[2-(3- 

phenylpropoxy)etbyl]-lir-imidazo[43-c]quinoline (1.78 g, 4.03 rmnol) was oxidized to 
provide 1.8 gof 2-octyl-l-P<3-pfoenylpiopo^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-l-[2-{3- 

phenylpropaxy)e1hyI]-lJif-hTfl\Ia^ (1.85 g 4.03 mmol) was 

Ktnm,t*A The resulting brown soKd was purified by trituration with ethyl ether and 
recrystalHzation from acetomtrib to provide 031 g of 2-octyl-l-[2-(3- 
phergrtpiopoxy)ethyI]-lJy-ir^ as a white crystalline solid, 

15 mp! 103.8-i043"C." '*• 

Analysis. Calcnlated for CoHagN^O: %C, 7554; %H, 835; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 1222 

*H NMR (300 MHz, DMSOd<) S 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J - 7.8 Hz, 1 H), 721 (t, J= 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 650 (dd, J=» 5.4, 15, 2 
20 H),6.45(s,2B^4.73aJ-4.4Hz,2H),3.80(t,J=45,2H),324(t,J=55Hz,2H), 
257 (t, J- 7.8 Hz, 2 H), 239 (t, J= 7.8 Hz, 2 H), 1.85 <p, J- 73, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 63 Hz, 2 H), 124-1.44 (m, 10 H), 0.84 (t, J - 6.8 Hz, 3 H) 
MS (CI) for C29H3SN4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Me&yM-{2-[(3-pheiy^ 

lif-mHdazo[4,5^]quinoliih4-amine 
NHj 




5 

PartA 

Using flie general method ofExample 1 Part A, 2^-mettiyl-LH r -nnidazo[4,5- 
c]qumoKn-l-yl)ethanol (4.0 g, 17.6 mmol) was reacted with propaxgyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-me%M-[2-(prop-2-ynyloxy)efliyri- 
10 li7-ixnida2»[4^]qnxnoline as a daxkbxown ofl. 
MS (d) for CifiH l5 N 3 0 m/z 266 (MH 4 ), 184 
PartB 

Using the general method ofExample 12 PartA, 2-methyl-l -[2-(prop-2- 
ynyIoxy)ethyl]-l^ 

IS iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basificd with 5% aqueous sodium bicarbonate and 
then extracted with dicUoromethane (3x). The organics were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromethane/meftanol) and recrystalKzation from acetonitrilc to 
provide 154 g of 2^ethyl-l-{2-[0i)henylpr^^ 
c]quxnoline as a light yellow solid. 
MS (d) forC22H l9 N 3 0 m/z 342 (MH 1 ), 228 
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PartC 

Using the general method of Example 1 Fart B, 2-methyl-l - {2-[(3-phenylprop-2- 
ynyl)oxy]ethyl}-l^-muda2o[4^]qumoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of2-metbyl-l-{2-[(3-phenylprop^^^ 
5 SN-oxide as a tan solid. 

'H NMR (300 MHz, DMSO-d«) 8 8.94 (a, 1 H), 8.78 (d, J - 8 3 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-7.35 (m, 3 H), 7.09-7.18 (m,2H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (a, 2 H). 4.04 ft J - 4.9, 2 H), 266 (a, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-meQiyl-l- {2-[(3-phenylprop- 

2-ynyI)oxy]ethyl}-lH-inudazo[4 (1.05 g, 253 mmol) was 

mnfnatM The resulting tan solid was purified by trituration with ethyl ether, 
recrystalizanon from toluene, chromatography over silica gel (98/2 
cficbloiomethane/methanol) to provide 0261 g of 2-metbyl- 1- {2-[(3-phenylprop-2- 

15 jmy])oxy]emyl}-lJ!f-mridra 
142.7-1433°C 

Analysis. Calculated for CjjHaoNtf): %C, 74.14; %H, 5.66; %N, 15.72 Found: %C, 
7357; %H, 5.77; %N, 15.77 

! H NMR (300 MHz, DMSO-dj) 8 8.08 (d, J- 83 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.41 
20 (t,J=83Hz,lH),728-735(iii,3H),7a2-7^(in,3H),632(s,2H),4.77(t,J-4J 
Hz, 2 H), 436 (a, 2 H), 4.02 (t, J = 45, 2 H), 262 (s, 3 H) 
MS (CI) for CnHaW m/z 357 (MH*), 243, 199 
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Example 119 
2-Me%l-l-P<3^henylpropoxy)etfy^ 

MH 2 




S PartA 

Using me general method of Example 12 Fart B, 2-methyl- 1 - {2-[(3-phenylprop-2- 
ynyI)oxy]emyI} - lif-nnidazo[4^-c]qumoIine (0.9 g, 2.636 mmol) was hydrogenated to 
provide 0.845 g of 2-me%l-l-p^-pheny^ as 
a white solid. 

10 l E NMR (300 MHz, DMSO-d«) 8 9.12 (s, 1 H), 8.44 (d, J - 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 ft J - 45 Hz, 2 
H), 3.85 (t, J - 5.4 Hz, 2 H), 3.23 ft J - 6.4, 2 H), 2.70 (s, 3 H), 23 ft J - 7.8 H^2H), 
138 (p, J -636, 636 Hz, 2 H) 
PartB 

15 Using flie general method of Example 1 PartB, 2-methyl-l-[2-{3- 

plienylpropoxy)cthyI]-lif-ii^ (0.845 g, 2.45 mmol) was oxidized to 

provide 0.88 g of 2-metfayl-l^^-phenylpiopo 

5N-oxide as a glassy solid. Material was used wWiomfiartiwrpurificatte^ 

Part C 

20 Using the general method of Example 115 Part C, 2-metbyl-l-[2-(3- 

pheny!propoxy)ethyI]-^ (0.88 g, 2.45 mmol) was 

animated The resulting brown solid was pxirified by trituration with ethyl ether and 
iccxystallized from toluene to provide 0396 g of 2-methyl- 1 ^^-phenj1propoxy)eftiyl]- 
lif-imidazo[4>c]q^ as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

'H NMR (300 MHz, DMSO-d«) 8 8.07 (d, J - 8.3 Hz, 1 H), 7.62 (d, J - 73 Hz, 1 H), 7.41 
(t, J = 73 Hz, 1 H), 722 (t, J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
5 2 H), 632 (s, 2 H), 4.73 (t, J - 4.9 Hz, 2 H), 3.80 (t; J - 4.9, 2 H), 324 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J =8.3 Hz, 2 H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H14N4O m/z 361 (MH*), 347, 199 

Example 120 

10 2KMefliDxyemylH-{2<(3-phenylp^ 

liT-inudazo[43-c]qumolm-4-amine 
NH, 




Fait A 

15 Using foe general method of Example 1 Part 2-[2^m«haxyetfayI>lif-inudazo[4,5- 

e]qmnolm-l-yQefhanol (233 g, 9.33 mmol) was reacted with propargyl "bromide (80% in 
toluene, 3.1 1 ml* 27.9 mmol) to provide 2.72 g of 2-<methoxyetfayI)- 1 -[2-(prup-2- 
ynyloxy)ethyI]-l^iinidazo[4,5^]qmiioline as an oiL 
MS (GO for CuHutfeC? m/z 310 (MH*), 278, 196 

20 PartB 

Using the general method of Example 12 Part A, 2-(mc&oxyefoyI)-l-{2-(prop-2- 

t 

yiiyloxy)cthyl]-li?-nmd^ (2.72 g, 1.79 mmol) was reacted with 

iodobenzene (1 . 1 xnL» 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and fee 
25 resulting oil partitioned between dichloxometbane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with dichlorometiiane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and men concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicUorometharie/memanoI) and trituration with hexane to provide 
5 239 g of 2KmetIi0xy^lH-{2^^ 
e]qumoline as a yellow solid. 
MS (CI) for CmHjjNsQj m/z 386 (MH*), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2^methoxyemyI)-l-{2-[(3- 
10 phenyh^2-ynyi)c^ (U9 & 3>097 ^ 

oxidized to provide 124 g of 2Kme1hoxyemyiH-{2^ 
l/f-rmidazo[4,5^]qmnolinB-5NKJxido as an glassy solid. 
PartD 

Using the general method of Example 1 15 Part C, 2-(mothoxyethyl)-l-{2-[(3- 
15 pbeiryIprop-2-yrryl)oxy]emyl}-l^ ( 12 43 a 3.097 

mmol) was ammated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 dicHoromethaiie/rrurthanor), recrystallization ftom emyl acetate and acetomtrfle 
to provide 0379 g of 2^metfaoxyethy0-l-{2-[(3-phenyh^ 
mno^[4^]qttmohiHl-amme as a white solid, m.p. 134.5-135.5 °C. 
20 Analysis. Calculated tor CrifeWOtt %C 71.98; %H, 6.04; %N, 13.99. Found: %Q 
7221; %H, 5.98; %N, 14.29 

'H NMR (300 MHz, DMSO-d«) 8 8.09 (d, I - 83 Hz, 1 H), 7.62 (d, J - 8 3 Hz, 1 H), 7.41 
(U - 83 Hz, 1 H), 728-736 (m, 3 H), 7.18-724 (m, 3 H), 630 (a, 2 H), 4.82 ft J - AS 
Hz, 2 H), 436 (s, 2 H), 4.01 ft J- AS, 2 H), 3.84 ft J- 6.8 Hz, 2 H), 329 (s, 3 H), 323 
25 ftJ-6.8Hz.2H) 

MS (CI) for CmHmNiOz m/z 401 (MH*),255, 183 



/ 
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Example 121 
2^-MefcaxyetbyI)-l-p^^h^ 

lif-inudazo[4^]quinolin-4-amine 




5 

PartA 

Using flic general method of Examplo 12 Part B, 2^-methoxyethyI)-l-{2-[(3- 
phenylprop-2-ynyI)Qxy]efl]yl}-^ (1.2 g, 3.11 mmol), was 

hydrogenated to provide 1.01 g of 2^-methoxyethyI>1^2^-plicnylpro^ 
10 imida2o[4,5-c]qumolino as an oil 

MS (d) for CwHnNaQi m/z 390 (MH 4 ), 235 
PaitB 

Using the general method of Example 1 Part B, 2-(2-methaxyethyI}- 1 -\2-(3' 
phenylpropoxy)eflxyl>lir-ii^ (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1.05 g of 2^-methGxyethj^ 
c]quinoline»5N-oxide as an brown oiL 
PartC 

Using die general method of Example 1 15 Part C, 2-{2-metiiQxyethyIH-P-{3- 
p he u yl pjopoxy)etfayq-lff-imida^ (1.05 g, 2.601 mmol) was 

20 «™imrtiMf The resulting brown solid was purified by chromatography over silica gel (98/2 
dichloromethane/methanol), recrystallizatipn from ethyl acetatc/hexane to provide 0.111 g 
of 2<2-methoxyefhyIH-[H*i 51 ^ 
as a white solid, ntp. 103.8-104.5°G 

Analysis. Calculated for CtaBtPUOz (HaOfo: %C, 70.63; %H, 7.01; %N, 13,73. Found: 
•25 %Q 7038; %H, 6.80; %N, 13.57 
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'HNMR (300 MHz, DMSO-dfi) S 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, J = 83 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 722 (t, J - 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J = 5.4 Hz, 2 H), 
6.49 (a, 2 H), 4.78 (t, J - 4,9 Hz, 2 H), 3.86 (t, J - 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H), 322-328 (m, 4 H), 239 (t, J - 83 Hz, 2 H), 1.62 (p, J - 83, 6.4 Hz, 2 H) 
5 MS (CI) for C24H18N4O2 m/z405 (MH*), 373, 235 



Example 122 

2-{EthoxymefliyI)- 1 - {2- [ (3-phenylpiop-2-yny I)oxy] ethyl} - 
10 lif-iinidazo[4^-c]quinoliiHt-ainmB 

T 




Part A 

Using fixe general method of Example 1 Part A 2-[2-{ethoxyinethyI>Lff- 
15 imidazo[44^]q^olm-l-yl]ethanol (1 39 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethoxymethyl)-l- 
[2-(prop-2-ynyloxy)efl3yl]-lff-imid^ as an oiL 

MS (d) for CigHwNaQ: m/z 310 (MH*), 371, 270 
PartB 

20 Using the general method of Example 12 Part A, 2^etho^mefliyQ-l-[2-(prop-2- 

ynyloxy)ethyl]-l^-imidazo[4 f 5^]q^oline (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fiactions were combined, washed 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown ofl. The oil was purified by c hrom atography over silica gel 
(98/2 dichloromcthane/methanol) to provide 125 g of 2-(efhoxymethyI)-l-{2-[(3- 
pheuy^3rop-2-ynyI)axy]efyQ^ as a brown glassy solid. 

5 MS (d) for C24H23N3O2 m/z 386 (MH*), 342, 272 
PartC 

Using fee general mefeod of Example 1 Fart B, 2-(cthoxymcthyI>l - {2-[(3- 
phenyiprop-2-ynyI)oxy]et^^ (0.655 g, 1.70 mmol) was 

oxidized to provide 0.68 g of 2-{ethaxymefeyi)-l- {2^(3-pheny^)rop-2-ynyI)oxy]etlx^}- 
10 Lff-imidazo[4^]qumolinfr-5N-oxide as an ofl. 
PartD 

Using fee general mefeod of Example 115 Part C 2-(ethaxymethyl)-l-{2-[(3- 
phenylpnjp-2-ynyT)axy]^^ (0.682 g, 1.700 

mmol) was animated. The resulting brown solid was purified by chromatography over 
15 " silica gel (98/2 didilOTraefeane/mefiianoI) to provide 0.297 g of 2^cfeoxymefeyl)-l-{2- 
[(3 -phenylprop*2-ynyI)axy3efeyl} -lH-mridazo [4^-c]qumolin-4- amine as a white granular 
aohd,m.p. 110.8-111.7 °C 

Analysis. Calculated for C24H24N4Q2 (HaOfoi: %C 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71.56; %H, 556; %N, 13.74 
20 l H NMR (300 MHz, DMSOd^) S 8.13 (d, J- 7.8 Hz, 1 H), 7.63 (d, J = 83 Hz, 1 H), 7.44 
(t, J- 6.8 Hz, 1 H), 7.28-736 (in, 3 H), 7 .19-726 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J - 5.4 
Hz, 2 H), 4.81 (s, 2H), 438 (s, 2 H), 4.03 (t, J - 5.9, 2 H), 3.55 (q, J = 6.8, 73 Hz, 2 H), 
U5(t,J-6.8Hz,3H) 

MS (d) for C24H24N4O2 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2^(3-phenylpit^2-ynyl)o^]e%l}. 
lH-imidazo[4^^]quiiiolin^aiiiine 




5 

PartA 

Using the general method of Example 1 PartA, 2^T^ntyI-Lff-imidazo[4 > 5- 
c]quiiiolin-l-yI)ethanol (5.0 g, 18*56 mmol) was reacted with piopargyl bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyl-l -{2-{prop-2-yiiyloxy)ethyl]- 
10 Uf-imidazo[4,5-c]quinolmo as a tan solid, 

MS (O) for C wH^NsO m/z 308 (MH*), 268, 220 
Part B 

Using the general mefliod of Example 12 Part A, 2-butyl-l-[2-(prop-2- 
ynyloxyJe^Il-lJf-iinidazot 4 *^]^ 11 ^^ 110 (4.0 g, 13.08 mmol) was reacted with 

15 iodobenzene (1.6 mL, 1438 mmol) at 90 °G After 15 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 (HchloromethaneAnethanoI) and 
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l -{2- 
[P-phenylprop-2-ynyI)^ as a tan solid 

20 PartC 

Using the general method of Example 1 Part B, 2-butyl-l-{2-[(3-phenylprop-2- 
yny!)oxy]ediyl}-lfl'-imidazo[4^]qumoline (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of 2-butyl-l-{2^(3-phenylpiop-2-ynyl)oxy]e% 
oxide as an oiL 
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PartD 

Using tiie general method of Example 115 Part C, 2-butyl-l - {2-[(3-phei^lprop-2- 
ynyl)oxy]ethyl}-lif-imida2o[4^^]q^iiioIme-5N<ixide (1.04 g, 2.60 mmol) was animated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dicMcffcmethane/metaanoI) to provide 0.450 g of 2-butyl- 1 - {2-[(3 -phenylprop-2- 
ynyI)oxy]e1hyl}-iff-muda2»[4,5^^ as a white powder; rap. 133-140 °C. 

Analysis. Calculated for CjjHmN+O (ftO)^: %C, 74.67 ; %H, 6.62; %N, 1353. Found: 
%C 74.65; %H, 6.60; %N, 14.00 

10 l HNMR (300 MHz, DMSO-dj) 8 8.08 (d, J- 7.8 Hz, 1 H), 7.61 (d, J - 73 Hz, 1 H), 7.41 
ft J - 73 Hz, 1 H). 7.29-7.36 (m, 3 H), 7.17-7 .24 (m, 3 H), 6.45 (s, 2 H), 4.78 ft J - 43 
Hz, 2 H), 434 (s, 2 H), 4.01 ft J " 4.9, 2 H\ 235 ft J - 83 Hz, 2 H), 1.81 (p, J = 73, 83 
Hz, 2 H), 1.44 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.93 ftJ - 7.3 Hz, 3 H) 
MS (CI) for CjsHmW) m/z 399 (MH*), 283, 267 



15 



Example 124 

2-Butyl-l -[2^ i)bjniyh3ropoxy)ethyI]- Lff-imidazo [4^]qumolin-4-amme 

NH, 

f 




Part A 

20 Using the general method of Example 12 Fart B, 24mtyl-l«{2-[(3^heiiy]proi>-2- 

y^axyJed^iy-lir-MdazD^^lqQinol^ (2,4 g, 626 mmol) was hydrogenated to 
provide 1.67 g of 2-*utyl-l-[2<3^phenylpropox^ as a 

white solid. 

MS (d) for C23H25N3O m/z 388 (MH*), 279 
25 PartB 
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Using the general method of Example 1 PaxtB, 2-butyl-l-[2-(3- 
phenylpropoxy)e%l]-liT-inuda2»[4,SK:]quiiK)line (1.68 g, 4.34 mmol) was oxidized to 
provide 1.75 g of 2-butyl-l-[2<3-pheiiylpropoxy)e%^ 
oxide a3 glassy solid. 
5 MS (CI) far C15HJ9N3O2 m/z 404 (ME?), 388 
PartC 

Using the general method of Example 115 Part C, 2-butyl-l-[2-{3- 
phoiYlpTOpoxy)ethyi]-li^^ (1.75 g, 4.34 mmol) was 

ammatad The resulting tan solid was purified by reciystaUization fiom acetonitrile to 
10 provide 0.572 g of 2rbntyM^<3^henylpropaxy^ 
cmipB as tan 

crystalline solid, m.p. 80.8-81 3 °C. 
Analysis, Calculated for CasHjoW (HaOu: %C, 73.61 ; %H, 736; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

'HNMR (300 MHz, DMSO-d«) 5 8.07 (d, J- 8.3 Hz, 1 H), 7.62 (d, J= 83 Hz, 1 H), 7.41 
15 (t, J « 73 Hz, I H), 721 (t, J - 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 334 (t, J = 5 9 Hz, 2 H), 258 
ft J - 73 Hz, 2 H), 239 (t, J - 7.8 Hz, 2 H), 1.84 (p, J - 73. 83 Hz, 2 H), 1.62 (jp, J - 7.8, 
53 Hz, 2 H), 1.48 (sextet, J-73, 73, 7.8 Hz, 2 H), 035 (t, J- 73 Hz, 3 H) 
MS(a)forC2sHj<W>m/z403 (MH*),213 

20 

Example 125 
l-p-(B<razyloxy)emyI]-2-(emca^^ 




Part A 

25 Using me general mefliod of Example 1 Part B, l-{2<benzyloxy)emyl>2- 

(ethoxymethyl>l#-inud^ (0324 g, 0.897 mmol) was oxidized to 
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provide 0.338 g of l-|2^eri2yloxy)e%l]-2-(emoxym^ 

5N-oxide as a brown oEL 

PartB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)ethyI]-2- 
S (ethoxyineflryl)-liif-mrida^ 

animated. The resulting tan solid was purified by recrystallized from acotomtrfle to 
provide 0.187 g of l-[2<benzyloxy)e%l]-2^ethoxyrnetlry 
4-amine as a white powder, m.p. 144.5-146.0 °C. 

Analysis, Calculated for GnfeMQti %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H,6J29;%N, 15.09 

f HNMR (300 MHz, DMSO-dj) 6 8.08 (d, J-7.8 Hz, 1 H), 7.61 (d, J - 8.3 Hz, I H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (xn, 2 H). 6.6 (s, 2 H). 4.87 (t, J = 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1 .13 (t, 
J » 6.8 Hz, 3 H) 

15 MS(0)teCziHM^Qini/z377^ffl^,331,241 

Example 126 
l-[2^enzyloxy)rihyI]-24ratyl-liMidda^ 

f 




20 Part A 

Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2-butyl- 
l^-mridazo[4^-c]qumoline (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)ethyI]-2-butyl- Lff-imidazo [4,5-c] qumoline-5N -oxide as a brown oil. 
MS (CI) forCaHjsNjOa m/z 376 (MH 4 ), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, l-{2-(benzyloxy)e%l]-2-butyl-l/f- 
imida2o[4,5-c]quinoline-5N-oxide (2.4 g, 639 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmoQ to provide 33 g of 7/-{l-[2-(bcnzyloxy)etliyl]-2-butyl- 
l#-rmidazo[4>c]quinolin^yl} -2 A2-tricHoroacetamide as a brown oil. 
5 PartC 

Using flw general method of example 1 PartD, A^{l-[2-(benzyloxy)etiiyl]-2-butyl- 
l/T-imidazo[4,5^]quinoIm-4-yl} -2^^-trichloroacetamide (33 g, 639 mmol ) was 
bydrolyzed with sodium methoride (5 mL of 25 % in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicbloromdbane/methanol), 
10 reciystallized from methanol and dried under vacuum at 60 °C for 18 hours to provide 

0.174 g of l-[2^enzylc^)emyI]-2-butyl-li?-im as a white 

solid, m.p. 133-135 °C 

Analysis. Calculated for CoBksN-fO: %C, 73.77; %H, 7.00;%N, 1456. Found: %C, 
7331; %H, 7.06; %N, 1452 
15 'H NMR (300 MHz, DMSO-dfi) 8 8.03 (d, J - 73 Hz, 1 H), 7.60 (d, J » 83 Hz, 1 H), 739 
(t, J « 6.8 Hz, 1 H), 7.17-734 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J - 4.9, 2 H), 234 (t, J - 83 Hz, 2 H), 1.77 (p, J = 7.8, 7.8 Hz, 2 
H), 1.40 (sextet, J = 7.8, 73, 6.8 Hz, 2 H), 051 (t, J = 73 Hz, 3 H) 
MS (CI) forC23Hj6N*0 m/z 375 (MH 4 ), 242, 183 

20 

Example 127 
l-P^enzyloxy)cthvl}-2-memyl-^ 




Part A 
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Using fiie general method of Example 1 Fait B f l-[2-(benzyloxy)etliyl]-2-methyl- 
lif-imidazo[4^<]qirinoliiie (6 & 18.9 mmol) was oxidized to provide 63 g of 1-*^ 
(bcm2yloxy)ethyl]-2-metfy^ as a brown solid. 

Part B 

Using the general method of example 1 Part C, H2-(benzyloxy)ethyI]-2-methyl- 
lif-imidazo[4,5^]quinoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanatc (4.95 g, 2627 mmol) to provide 10.4 g of tf-{l-[2-<benzyloxy)ethy^ 
ltf-imidazo[4 t 5^]qi^ as a brown solid. 

PartC 

Using the general method of example 1 Part D, ^-{l-[2-(benzyloxy)efliyi]-2- 
methyl-lif-inH<kzo[4,5^ (10.46 & 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dicUoiomefhane/methanoI) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 
(benzylaxy)ethyli-2-metity^ as a white solid, m.p. 

159-160°C- 

Analysis. Calculated for CmH^O: %C 7227; %H, 6.06; %N, 16.85. Found: %C 
72.17; %H, 5.96; %N, 16.81 

l HNMR(300 MHz, DMSO-d«) 5 8.04 (d, J» 73 Hz, 1 H), 7.59 (d, J» 8 3 Hz, 1 H), 7.39 
(t, J - 8 3 Hz, 1 H), 7.15-7.27 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J - 5.4, 2 
^,4.43(8,2^,350(^1-5.4,2^,2.61(8,3^ 
MS (d) for CwBntUO m/z 333 (MET*), 243, 199 
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Example 128 
l-[2^enzylc^)etfcyl]^ 




Part A 

5 Using fiie general method of Example 1 Part B, l-p-(bcn^loxy)ettiyIl-2-octyl- 

lif.hnidazo[4^-c]quinolme (2.4 g. 5.8 mmol) was oxidized to provide 2.5 g of l-[2« 
(ben^loxy)efliyl^ as a brown oil 

Part B 

Using the general method of example 115 Part C, l-[2-(benzyloxy)e%Q-2-©c1yl- 
10 U7-iinidazo[4^]quinolme-SN-oxide (2.50 g, 5.80 mmol) was animated. The resulting 
oil was purified by chromatography over silica gel (98/2 dicMoromethane/methanoI) and 
recrystallized from acetonitrilo to provide 0.75 g l^^cnzyloxy)emyl]-2-octyl-Lff- 
imidazo[4,5^]quinolm-4-amirte as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for CzjHmN*0: %C. 7531; %H, 756; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSO-ds) 6 8.03 (d, J- 7.8 Hz, 1 H), 7.60 (d, J« 8 3 Hz, 1 H), 7.40 
(t, J « 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (a, 2 H), 4.76 ft J - 45, 2 
H), 4.41 (S.2H), 3.88 (t; J-4.9, 2^253^1- 7.8 Hz, 2 H), 1.79 fe, J -73, 73 Hz, 2 
H), 130-138 (m, 10 H), 0.85 (t; J - 63 Hz, 3 H) 
20 MS (d) for C^H^O m/z 43 1 (MH*), 291, 214 
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Example 129 

2*(2-Me1fcoxyethyl)-l^i?hm 




Part A 

Under a nitrogen atmosphere, 2^>henaxye%lamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4^hloro-3-nitroquinoline (21.5 g, 0.1 mol), 
trieftylamine (21.5 ml, 0.16 mol) mdichloromethane (500 ml). The reaction was 
10 maintaine d at ambient temperature overnigh t Water was added and the phases were ■ 
separated. The organic phase was dried (MgSCU), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled m a refrigerator. 
The resulting pr e cipi tate was recovered by vacuum filtration to provide 19.1 gof 3-nitro- 
N^-phenoxyethyl)qumolin-4-amine as a yellow solid. 

15 PartB 

3-Nitxo-N^-phen0^ (6.0 & 19 mmol), 5% platinum on 

carbon (1 J g) and ethyl acetate (300 ml) were placed in ahydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 pa (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgS0 4 ), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
N 4 -(2-phenoxyefliyl)qmnoline-3 ,4-diamine as a pale yellow solid. 

Part C 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bath) solution of N 4 ^-phenoxye%I)quinoline-3 l 4-diainine 
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(2,0 g, 7 2 nxmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxyeAyl)amino]quinolin-3-yl}propanamide as a hydrochloride salt 

5 PaitD 

The product from Part C (2.9 g) and a 7 . 5 % solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (ISO 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yieU a wKte precipitate. Vacuum filtration provided 1.8.g of2^^th<ayeftyl)-i-(2- 
phenoxyc%I>li?-imidazo[4,5^]qumoliM as a white solid. 

15 PartE 

3-Chloroperaxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2<2-methoxyediyI)-l-(2-phenoxyefhyI)-lff- 
imidazo[4,5<]quinolme (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient tomperato 
20 bicarbonate followed by water. The organic fraction was dried (MgSQO and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2^-methm^efhyl>l^-phenoxyefl^- 
lH-imidazo[4 f 5-c]qumoline-5N-oxide as a light yellow powder. 

PaztF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-methoxyethyIH^>hei^ 
c]qumoline-5N-oxide (1.6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintaine d at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane/medianol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precip i tate was recovered by filtration and dried in a vacuum oven 
(80 °C) to provide 0.68 g of 2^-methoxyetfayI}-l^^hen 
c]quinolin»4-amine as a tan powder, mp. 171.0-174.0°C. 

l HNMR(300 MH* DMSO-d«) 8 8.19 (d, J - 8U Hz, 1H), 7.64 (d, J- 8 3 Hz, 1H), 7.44 
10 (t, J - 7.5 Hz, 1H), 7.29-7.20 (m, 3H), 6JK)(t,J= 7.4 Hz, 1H), 6.82 (d, J ■ S2 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J - 5.0 Hz, 2H), 3.87 (t, 6.9 Hz, 2H), 334 
(s, 3H), 330 (t, J- 6.9 Hz, 2H); 

.. . 

MS (Q) m/e 3 63 i 820 (363.1821 calcd for QuHaNtQb M+H); . 

Anal calcd for diH^Oz: C, 69.59; H, 6.12; N, 15.46. Found: C, 6932; H, 6.17; N, 
15" 15.48. 

Example 130 
2-Isobutyl-l^-phenoxyc%l>liJ-^ 



20 




N^-Fhenoxyethyljquinol^ (1.5 g, 5.4 mmol) and isovaleiyl 

chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isotratyl-l-(2- 
25 phenoxye%I>lj/-nmdaz^ (1.6 g, 4.5 mmol) was dissolved in 

139 [ 
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dichloromethane (200 ml) and ammonxom hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) and p-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 

5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 SCU); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate, The solid was collected and purified by recrystallization from acetonitrile to 
yield 036 g of 2-isobutyl-l^^henoxyethyI)-^ as a tan 

powder, m.p. 176.6-177.8 °C. 

10 ! H NMR (300 MHz, DMSO-dd) 8 8.16 (d, J - 8.2 Hz, 1H), 7.63 (d, J - 8 3 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.89 (t, J« 73 Hz. 1H), 6.81 (d, J « 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J -4.8 Hz, 2H), 4.42 (U° 4.8 Hz, 2H), 2.89 (d, I - 72 Hz, 2H), 
Z40-222 (m, 1H), 1.02 (d, J« 6.6 Hz, 6H); 

,3 C NMR C75 MHz, DMSOd(0 158.6, 1535, 152.4, 145 J, 1323. 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 361 2017 (3612028 calcd for Ca&sNA MfH); 

Anal calcd for CaHwN40: C, 7331; H, 6.71; N, 15.54. Found: C, 7333; H, 6.56; N a 

15.79. 
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2-lsopropyl-l-(2-phenoxy^ 




25 N 4 ^-Phenoxyethyl)quinoIine-3 f 4-diam™ (2.0 ft 72 mmol) and isobutyryl 

chloride {03 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isopropyM-(2-phenoxy^ as a tan solid, m.p. 

229-231°C. 

I HNMR(300 MHz, DMSO-d^) 5 8.17 (d, J - 7.5 Hz, 1H), 7.65-7.62 (dd, J- 83, 1.1 Hz, 
1H), 7.46-4.40 (dt, J - 1.1 Hz, IB), 7.29-7.20 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 6.81 
5 (d, J» 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J- 4.9 Hz, 2H), 4.42 ft J =4.9 Hz, ZH), 334 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J - 6.8 Hz, 6H); 

l3 CNMR(75 MHz, DMSO-d«) 1593, 1583, 1523, 145.4, 132.6, 130.1, 126.84, i26.78, 
1213, 120.7, 1153, 114.6, 663,44.1,252,21.8; 
MS (O) m/e 347.1872 (347.1872 calcd far C11H23N4O, M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 639; N, 
1630. 

Example 132 
2-ButyM-(2-plienaxyethy^ 

' 15 




N^J'henoxyethytyquinoIi^ (2.0 g, 72 mmol), xylenes (150 ml), 

and trimetbylorthovalerate (23 ml, 143 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature far 4 days. The external heat was increased and 
approximately 3 5 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2,4 g of2-butyl-l^>lienQxyetfayI> as a 

fight tan crystalline solid. 

25 2-Butyl- 1 ^-phenoxye^yl>lJf-imida7X)[4^^3qumoliM was treated according to 

flie general procedures described in Parts E and F of Example 129. A final recrystaDization 
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ftom acetomtrile provided 0.93 g of 2^1-l^-ph«aiax y efl I yI)-lH-iiiiidazo[4^- 
c]quinoliiHi-ainine as white needles, m.p. 168.3-169.5 °C. 

>HNMR (300 MHz,DMS0^6)58.16(d,J-8.lH2,lH), 7.63 (d.J-8.3 Hz, 1H), 7.43 

(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t. J - 7.4 Hz, 1H), 6.82 (d, J - 85 Hz. 2H), 
5 6 .47(s,2H).4i)7(t,J-4.8Hz,m4.43(U-4.8Hz,2H),3.00(t,J-7.7Hz.2H),1.86 

(m, 2H), 1.47 (m, 2H), 056 (t, J - 73 Hz, 3H); 

l3 C NMR (75 MHz, DMSO-d«) 1585, 154.6, 1523, 145.6, 1325, 130.1, 126.8, 1215, 

120.7, 115.2, 114.6, 66.7, 44.4, 293, 262, 215, 13.6; 

MS (CI) m/e 3612032 (3612028 calcd for CjaHa^O, M+H); 

1557. 

Example 133 
" i^-RKmoxyeffa^Kplu^^ 



15 



According to die general procednre described in Part C of Example 129, 
phenoxyacetyl chloride (1 2 ml, 8.6 mmol) was reacted withN 4 -^- 
20 phenoxyetfayl)qumoli n e-3,4^^ (2.0 g. 72 mmol). The product of mis reaction was 
treated accordmgtotaegen^ described in Parts D-F of Example 129. 

Recrystallizationfr^ 
phenoxyt»2-<pheru*ry^ 

m.p. 1685-170.0°G 

25 l H NMR P00 MHz, DMSO-d«) 8 825 (d, J ■ 7.9 Hz, 1H), 7.64 (dd, J ■ 83, 1.0 Hz, 1H), 
7.47 (m, 1H), 738-7.14 (m, 7H), 7.01 (t, J - 73 Hz, 1H), 6.89 (t, J » 73 Hz, 1H), 6.81 (d, 
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J - 7.8 Hz, 2H), 6.69 (s, 2H). 5.53 (s, 2H), 529 (t, J - 5.0 Hz, 2H), 4.48 (t, J - 5.0 Hz, 
2H); 

n CNMR(75 MHz, DMSO-de) 158.5, 15X7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7, 45.0; 
5 MS (CI) m/e 41 1.1813 (411.1 821cakd for CzsHaKiOz, M+H); 

Anal calcd for C25H0N4O2: C, 73.15; H, 5.40; N, 13.65. Found: C, 73 36; H, 530; N, 
13.66. 

Example 134 

10 2-{4-Methoxyb cnzyl> 1 -{2-phaioxyethyl)- lif-imidazo [4^^]quinolm-4-amin8. 




1 

According to the general procedure described in Part C of Example 129, 4- 
15 mcthoxyphenylacetyl chloride (12 ml, 7.9 mmol) was reacted with N*-(2- 

phenoxyen^l)qninolhie-3,4-dianiine (2.0 g, 72 mmol). The product of mis reaction was 
treated according to die general procedures described in Parts D-F of Example 129. 
Recryatalh^onrrcmacetonitribp 

meAoxytKmzyI>l^-phenoxyethyI)-lfr-im as a tan solid, 

20 m.p.201.0-203.6°C 

*H NMR (300 MHz, DMSO-d«) 6 8.15 (d. J - 8.1 Hz, 1H), 7.63 (d, J » 8.3 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 726-7.18 (m, 5H), 653-6.87 (m, 3H), 6.74 (d, J= 82 Hz, 2H), 6.58 
(a, 2H% 4.89 ft J - 5.1 Hz, 2H), 4.40 (s, 2H), 424 (t, J - 5. 1 Hz, 2H), 3.70 (s, 3H); 
MS (O) m/e 425.1948 (425.1978 calcd for CisHjs^C?, M+H); 

25 Anal calcd for dsH^O,: C, 7357; H, 5.70; N, 1320. Found: C, 7325; H, 5.93; N, 
13.06. 
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Example 135 
2<^lopenryl-l-(2-pheno:iye%l^ 




5 

K*^-phenaxyetiiyr>qmnolme-3 ,4-djamme (2.0 g, 11 mmol) and 
cyclopcntanecaibonyl chloride (1.1 ml, 8.6 mmol) wen combined and treated according to 
the general procedure described in Examplel30. ReotystaHizaton from acetomtrile 
provided 1.4 gof2-«ydopen1yl-l^-phenoxyethyl)+ 
10 asatan8oKd,m.p.216.0-217.9 8 C. 

'HNMR (300 MHz, DMSO-d«) S 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 82 Hz, 1H), 7.43 
ft J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 ft J - 73 Hz, 1H), 6.81 (d, J » 83 Hz, 2H), 
6.46 (s, 2H), 5.02 ft J - 4.9 Hz, 2H), 4.42 ft J = 4.9 Hz, 2H), 3.60 (pentet, J =82 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 ,3 C NMR (75 MHz, DMSO-dj) 158.5, 1583, 1525, 144.6, 133.0, 130.1, 126.8, 1213, 
120.8, 1 153, 1 14.7, 663, 442, 36.1, 323, 253; 
MS (0) m/e 3732030 (3732028 cakd for CjjHbNA M+H); 
Anal calcd for CzsHa^O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 639; N, 
15.08. 

20 
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Example 136 

2-[(2-Methoxyethoxy)^ 



07 ^ 

5- 

tf<2^henoxye%l)<inmoline-3,4^ 

methoxyethoxy)acetyl chloride (13 g, 8.6 mmol) were combined and treated according to 

the general procedure described in Example 130. Recryatallization from methanol 

proyided 1.6 g of 2-[(2-methoxyethaxy)methylH 
10 c]qjrinohn-4-amme as white needles, m.p. 170.0-171.5°C. , 

'HNMR (300 MHz, CDCfc) 5 8.06 (dd, J - 83, 1.0 Hz, 1H), 7.82 (dd, J - 8.4, 1.0 Hz, 

1H), 735-730 (m, 1H), 735-729 (m,lH), 756-7.1 8 (m,2H), 6.92 (t, J=7.4Hz, 1H), 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 537 (s, 2H), 5.07 (t, J=5.9Hz,2H), 5.00 (s, 2H), 4.47 (t, J 

= 55 Hz, 2H), 3.71 (m, 2H), 335 (m, 2H), 331 (s, 3H); 
15 U C NMR (75 MHz, CDC13) 1585, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 593, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for CaHis^Oj, M+H); 

Anal calcd for C22H24N4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 

20 
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Example 137 
2^Cfyclc>propylmemylHK2i>benoxyemyl)-^ 




5 

N , ^^henoxycthyI)quinolineO,4-diamino (1.7 g, 6.1 mmol) and 
cyclopropylacctyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaPization fiom methanol 
provided 0.86 g of 2^cyclopropylmethyI)-l^-pheno^ 
10 . 4-amiae as a white solid, m.p. 191.7-192.6°C. . .. 

*H NMR (300 MHz, DMSO-d«) 8 8.17 (d, J - 73 Hz, 1H). 7.63 (dd, J = 8 J, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 718-7.19 (m, 3H), 6.89 (t, J = 73 Hz, 1H), 6.79 (d, J = 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t. J» 5.0 Hz, 2H), 4.42 (t, J- 5.0 Hz. 2H), 259 (d, J = 6.7 Hz, 2H), 
1.40-116 (m, 1H), 0.55 (m, 2H), 032 (m, 2H); 

15 

"C NMR (75 MHz, DMSO-d«) 158.6, 154.1, 152.4, 145,5, 133.1, 130.1, 127.0, 1265, 
121.5, 120.8, 115.2, 114.7,72.1, 66.6, 443, 31.1, 9.0,4.6; 

Anal calcd for C»HaN4O*0.1 HzO: C, 73 35; H, 611; N, 1535. Found: C, 7313; H, 
631; N, 1537. 
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Example 138 
2^<^lopentylethyIH-(2-phaioxyetty^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6mmoI) was reacted wimN*-(2- 
phraoxyethyI)qumoKne-3,4-d^anmie (2.0 g, 12 mmol). Hie product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
.10 ■ RecrystaDization from acetonrtrue provided 0.44 g of the firml product, 2-(2- 

eyclopentylethyl>l^-phenoxydhyl>lEr-rm as a white 

powder, m.p. 165.0°G 

l HNMR (300 MHz, DMSO-d<) 8 8.17 (d, J-8.0Hz, 1H), 7.64 (dd, J - 83, 0.80 Hz, 1H), 

7.44 (^ J =» 73 Hz, 1H), 729-720 (m, 3H), 650 (t, J =73 Hz, 1H), 6.81 (d,J = 73Hz, 
15 2H),6.60(s,2H),4^(t,J-4.6Hz,2H),4.44(t,J=4.6Hz,2H),3.00(t,J=7.6Hz, 

2H), 131-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 CNMR(75 MHz, CDCla) 1582, 155.0, 151.5, 144.7, 133.6, 1295, 1273, 127.4, 127.0, 

122.6, 1215, 1193. 1153, 1143, 66.0, 45.7. 39.8, 335, 323, 26A 243; 

MS (d) m/e 4012336 (4012341 calcd lor C25H1SN4O, M-HH); 
20 Anal calcd ferCisHasNiO: C, 7437; H, 7.05; N, 1339. Found: C, 74.67; H, 7.11; N, 

1337. 
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Example 139 
H2-IftmoxyethyI)-2-tetrahydro^ 




5 

N*^-phmoxyemyI)qainoliiie-3,4--diainino (1 .6 g, 5.7 mmol) and tetrahydrofuran- 
3-carbonyl chloride (058 ml, 73 mmol) were combined and treated according to me 
general procedure described in Example 130. Recrystallization from acetomtrile provided 
03 g of 1 ^^henoxyethyI>-2-tetrahydrofuian-3-yI- Lff-imidazo [4,5-c] quinolin-4-amnie as 

10 atan8olid,m.p.2353-2363°G 

'HNMR (300 MHz, DMSO-ds) 5 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J - 83, 1.0 Hz, 1H), 
7.44 (dd, J - 7.6, 1.0 Hz, 1H), 739-730 (m, 3H), 630 (t, J - 73 Hz, 1H), 6.81 (d, J = 73 
Hz. 2H), 6.49 (a, 2H), 5.05 (t; J - 4.9 Hz, 2H), 4.42 (t, J - 43 Hz, 2H), 434 (m, 1H), 4.04- 
3.98 (m, 3H), 332-3.87 (m, lH)330-230 (m, 2H); 

15 "C NMR (75 MHz, DMSO-d«) 158.6, 1553, 152.4, 1453, 1333, 130.1, 127.0, 1263, 
121.6, 1203, 1153, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for Qa^oN^ M+H); 
Anal calcd for Cri3d$Ah*025 HaO: C, 69.73; H, 538; N, 14.78. Found: C, 69.90; H, 
531; N, 1430. 
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Example 140 

1^-Phenoxyetfay^ 




o 

5 

According to lbs general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted with. N*^-ph(moxyemyI)q^olmc-3,4-diaimnB 
(2.0 g, 7.2 mmol). Tne prodnct of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. RecrystaHization from methanol 
10 provided 0.74 g of me fmal prodnct, l-(2-p^ 

c]qumolm-4-amine, as a tan solid, m.p. 1823-1 84.6°C. 

'H NMR (300 MHz, DMSO-dj) S 8.21 (d, J - IS Hz, 1H% 7.83-7.79 (m, 2H), 7.68-7 .58 
(m,4H),7.48(W=73Hz,lH),7.29 (U = 73Hz,lH),7.16(in,2H),6.85(t,J=73 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J» 5.1 Hz, 2H), 433 (t J - 5.1 Hz, 2H); 
15 ,3 CNMR (75 MHz,DMSO-ds) 1582, 153.6, 1525, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1', 1293, 127.9, 127.5, 127.1, 1215, 121.6, 1212, 1 15.4, 114.7, 66.1, 45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for C24H21N4O, M+H); 
Anal calcd for CmHmN^O^ HiO: C, 74.88; H, 537; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 

4-{[2^4-Amino-Lff-inri^ 




5 

Part A 

2^1ff-Mdazo[4,5K5]quinol^^ (3.0 g, 12.4 mmol) was added to a 

stating mixture ofo^bxtnno-^ltmitnk (3.0 & 15.3 mmtil), sodium hydroxide (40 ml, 
50%), dichlaromethane (40 ml), and beiizyltnme%lammonxam chloride (0.02 g, 0.11 

10 mmol). The reaction was maintained fig 72 horns and then diluted with dichloromethane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fractions were 
combined, washed with water, dried (MgSO^, filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 dichloromethane/meth^ 

c]quinolii^l-yI)butoxy]methyl}benzDnitrik^ 

PartB 

3<MoroperoKybenzoic acid g, 15 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{P<lJMinidazoP (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed wife saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgSOO; filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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Part C 

/NTohenesulfbriyl chloride (1 .43 & 7.5 tnmol) was slowly added over a 20 minute 
period to a chilled (0 °Q mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dkhloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dichloromefliane/methanol) indicated that the reaction was 
complete within minutes. He reaction was waimed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (NajSO^; and concentrated in vacuo. Purification 
of die resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dicMoromethane/methanoI) followed by multiple recrystaHizations from etiryl 
acetate/hexane yielded 0.45 g of 4-{[2^4-animo-lff-iniidazo[4^]qumoIin-l- 
yI)butoxy]methyl}benzonitrile as a tan powder, m.p. 160.0-161.0°C 
'HNMR (300 MHz, DMSO-dfi) S 841 (s, 1H), 8.20 (d, J = 73 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J - 7.3 Hz, 1H), 731-751 (m, 3H), 6.72 (a, 2H), 5.26 (broad a, IB), 4.54 (a, 2H), 

15 4.02-331 (m, 2H). 2.07 (m, 2H), 0.87 ft J - 73 Hz, 3H); 

U C NMR (125 MHz, DMSO-d«) 1525, 1453, 1433, 140.1, 132.4, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (El) m/e 371.1754 (371.1746 calcd for CnEfoNjO); 

Anal calcd for CaHaiNsO: C 71.14; H. 5.70; N, 18.85. Found: C 70.78; H, 5.65; N, 
20 1831. 
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Example 142 




5 

C2i?>2KlH-iradazo[4^]q«inolm-l-yI)biitaii-l-ol (136 g. 53 mmol) was reacted 
according*) the general procedure 
1.60 g of the 5N-oride product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oride (1.60 g) and dicmoroniethane (25 ml). The reaction was mamtained 

ovenrightandtr^wmcentiated The resulting ted oil was dissolved mmeflumol 

(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwise. Hie 
xeaxmon was niaintained for 2J days. The solvent was removed in vacuo and the ciude 
product was purified by flash column chromatography (silica gel, 92/8 

15 dfeUoromeflam^ 

({[(2J0-2<4Hunmo-l^^^ 88 * 

white solid Tte enantiomeric excess (ee) of the fmalpr^ 

greater than 99% based on liouid chromatography (column: CHIRALCEL® OD-RH; 

dtient 90/10/0^ tKmtanetoet^ 
20 'Hl^(5()0MHz.DMSO^5839(8,lH),8i0(d,J-7.8Hz.lH),7.69(d,J-8.1 

Hz.2H),7.63(dd,J-83,l.^^ 

(m, 1H). 638 (a, 2H), 527 (broad a, IB), 437 (a, 2H), 4.03 (dd, J - 103. 6.8 Hz, 1H), 

303 ( dd, I -103, 33 Hz, 1H). 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 

Anal cakd for CbSuNsO: C 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 
4^{t(2iS>2^4-Amino-lif-iinidazo[4,5^]qam 



5 




(2^2Kl^-imidazo[4>c3qmnolm-l- J d)b a tan-l-ol (13 g) was reacted according 
to the general procedure described in Example 142, Rcciystallizationoffee final product 
from efbyl acetate/hexanes provided 03 g of 4^{[(2 1 S)-2^4-«mino-l^-irnidflzo[4 r 5- 

10 c]quinolin-l -yI)bmyI]oxy}mefbyI)benzonitrile as a white solid. The enantiomeric excess 
(ee) of fiie final product was determined to be greater than 99% based on liquid 
chromatography (column; CHTRALCEL® OD-RH; eluent 90/10/03 
penlane/Dielhanol/tiiedivlamma: flow rate 2 ml/mm, R« 8.7 minntes) 
*H NMR (500 MHz, DMSO-dj) 8 8.40 (s, 1H), 830 (d, J- 8.0 Hz, 1H), 7.70 (d, J - 8.2 

15 Hz, 2H), 7.63 (dd. J - 8 J, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J - 83 Hz, 2H), 733 
(m, 1H), 6.62 (a, 2H), 537 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J - 103, 6.7 Hz, 1H), 
3 S3 (dd, J -103, 3.9 Hz, 1H), 2.10 (m, 2H), 038 (t, J - 73 Hz, 3H); 
Anal calcd for CaHnNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N, 
18.96. 
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Example 144 



10' 




Part A 

Piopargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
brazyltrmediylannncmimn chloride (0.60 g. 32 mmol) were dissolved in dicMorometfaane 
(130ml). The solution was treated with sodhim hydroxide (130 ml, 50 % w/w in water). 

2^4>4emoxye1byl>l^^^ * 73/7 mmoI) 

and the nu^ was rigorously stirred^ Thm layer chromatography 

(9/1 cHoroform/methanoI) indicated complete corrversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The amieousftaction was extracted with 

adm^dfchtaoiMto 

wimbrine (100 ml), dried (NajSO*), filtered and coucertoted to yield 22.7 gof 2-(2- 
15 me thoxyethyI>l-[2^prop-2^ as an orange 

solid. 

'HNMR(300MHz, DMSO-ds) S 9.15 (a, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m. 
2H),4.89(U-53Hz,2H),4.10(d,J-2,4Hz,2H),355(U-5.1Hz 1 2H),3.89(U- 
6.9Hz,2H),336(t,J-2.4Hz.lH),332(s,3H),327(t.J-6J)H2,2H). 

20 PartB 

2K2-MethoxyethyIH-P-^ 
(2i7g, 73.4 rruMl) was disaolvedmchloroi^ 

3-Crdoroperoxyt*mxric acid (17.0 g, 127 J mmoL 77 % max) was added in small pmtions 
owSOiimmtes. Analyrial^thm layer chromatography (9/1 chlmotorrntaethaiiol)at30 
25 minutes mmcated that 1here was sti^ Additional 3- 

cUcnoperoxybenzoic acid (7.00 g, 52.7 mmoL 77 % max) was added. After 2 hours, the 
reaction was warmed to ambient temperature and qu^ addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions wore separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na 2 S04); 
filtered; and concentrated in vacuo to provide a dark orange solid X H NMR indicated less 
5 than 5 % 3-chloiobenzoic acid in the crude prodnct The material was used without 
fi^i llipr p urifi cation. 

l H NMR (300 MHz, DMSO-d«) S 8 .56 (a, 1H), 8 .33 (d, J - 7.7 Hz, IH), 7.99 (d, J = 73 
Hz, IH), 738-730 (m, 2H), 4.40 (t, J- 4.8 Hz, 2H), 3.63 (d, J- 2.1 Hz, 2H), 3.47 (t, J - 
45 Hz, 2H), 3.40 (t, J = 6 J Hz, 2HX 2.88 (t, J - 2.0 Hz, 1H), 184 (s, 3H), 278 (t; J - 63 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2-(2-metiioxyethyI)-l -[2-{prop-2- 
ynybxy)eftyI]-lir-nnidazo[4^]qumoline-5N-^xido (137 g, 4.83 mmol) was dissolved 
in dichloromethane (25 ml). Trichlaroacetyl isocyanato (0.80 ml, 6.71 mmol) was added 

IS dropwise via syringe. The reaction was stirred for 1 hour and men (he volatfles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodhim methoxide (25 % in methanol) was added slowly 
via syrnjgp. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by flio slow addition of saturated ammonium chloride rotation (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloroinethane (3x10 ml) and me organic pactions were combined an d washed with 
water (10 ml) and brine (10 ml). The solution was dried (N82SO4), filtered and 
concentrated in vacuo to yield die crudo product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2<2-memoxyethyI>l-p^prop-2-ynyloxy)efbyI]- 

25 lif-imidazo [4><]qumoKit-4-flTnine as off-white crystals. 

'H NMR (300 MHz, DMSO-dj) 5 8.05 (d, J- 7.3 Hz, IH), 7.61 (d, J - 7.2 Hz, IH), 7.42 
(t, J - 7.8 Hz, 1H), 7.23 (t, J =7-3 Hz, IH), 6.44 (bs, 2H), 4.78 (t; J - 52 Hz, 2H), 4.1 1 (d, 
J * 15 Hz, 2H), 351 (t, J - 5.5 Hz, 2H), 3.83 ft J - 6.7 Hz, 2H), 3 37 ft J - 16 Hz; IH), 
3 JO (a, 3H), 350 ft J- 6.8 Hz, 2H>, 

30 MS(CI)in/e325(M+H); 

Anal calcd for CisHjoN^: C, 66.65; H, 621; N, 1757. Found: C, 66.34; H, 6.05; N. 
16.96. 
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Example 145 

2-methyl-l^-{[(2E)-3-pheny^ 

✓ amine 




5 

Part A 

Using tiie general method of Example 1 PaxtB, 2^-methyl-liMinidazo[4,5- 
c]qumohn-l-yI)etiiyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2^ 
me&yl-5^do-lH-imi^^ Material 
10 was used without farther purification. 
PaitB 

A dried round bottom flask waa charged wift a stir bar, 2-{2-mefliyl-5-oxido-lff- 
imidazo[4^]qiiinolin-l-yl)etiiyl acetate (8.7 g, 30.49 mmol), anhydrous 
dimethylfbrmamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 

15 brown mktae was added phosphorus oxychloride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exotherm 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloroxnethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 

20 was extracted wife dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-metiiyl- 
Lff-imidazo[4,5^]quinolin- 1 -yl)efeyl acetate as a brown ofl. 
MS (C3) for CtsHwCBfcO* m/z 304 (Mtf), 262, 218 
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Part C 

A round bottom flask was charge with a stir bar, 2-(4-chloro-2-mctbyl-lJ?- 
Mda2o[4,5^]qakoIin-i-yI)eftyl acetate {92 g, 30.5 mmol), methanol (200 xnL) and 
potassium carbonate (0.4 & 3.0 mmol). the reaction was judged complete after Stirling 
for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x). The 
organic fractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 
fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
Uf.imidazo[4^3quinolin-l-yI)eaanoL' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 218 
PartD 

A round bottom flask was charge with a stir bar; 2<4rchIoro-2-methyi- Iff- 
imidazo[4 > 5-c]quinoHn-l-yI)eftanol (3.9 & 14.9 mmol), dichloromethane (125 mL), 
aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
the organic layer separated and was drawn of£ The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromethana/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloxo-2« 
me%l-l^-{[(2E>3i)heny^ as a 

white solid. 

MS (d) for C^&oONsO m/z 378 (MH 4 ), 252, 228 
PartB 

30 4-Chl0ro-2^ethyM^-tf 

c]qumoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
iednced pressure to ~ 10 mL, diluted with arnmonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromediane and saturated aqueous sodium bicarbonate and me organic layer 

5 removed. The aqueous layer was saturated with Bodiran chloride and extracted with 
dicWoromethane (3x). The organic auctions were combined, dried with anhydrous 
aodhunsulfete sad concentrated under reduced pressure. The resulting brown solid was 
recryBtaM trommel gof 2nneuiyW^{[(2E)-3i^hnop-2- 

oryl]oxy}emyl)-lfri^^ as a white solid, m.p. 111.8-1123 

10 °C. 

Analysis. Calculated for CaHaN+O: %C 73.72; %H, 6.19; 96* 15.63. Found: %Q 
73.48; %H, 655; 9«N, 15.57 

l Hr^ (300 h^DMSO^a)68.08Cd,J-7JHz,lH). 7.61 (d,J-8.1Hz,lH), 7.40 

(U-5.6Hz.lH), 7.18-730 (m,6H),6.51 (s,2H), 6.31 <d,J-16.2Hz.lH), 6.17 (dt, 
15 M5.6,53H2,lH).4.76(t,J-5.0Hz,2H),4.05(d,I-35Hz,2H).3J)l(U-5.6.2 

H), 2.64 (s, 3 H) 

MS (CI) for ChHh>UO m/z 259 (MH*),243, 199 



20 2-mettyl-l-{2-t(3i>' 
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Part A 

Using the general method of Example 115 Part C, the 4-amrno group was 
introduced to 2^-methyl-5-<5xido-Lff-iinidazo[4^ acetate (8.47 g, 

29.71 mmol). The resulting brown oil was purified by trituration with acetonitrile and 
S dried to yield 3.583 g of 2^4-Rxmno-2-me%l-l#^^ 
acetate as a tan solid. 

MS (CI) for CuHuCINiQi m/z 285 (MH*), 270, 199 
PartB 

A Pair flask was charged with 2^4-^unin^ 

10 yl)ethyl acetate (3.61 g, 12.64 mmol), trifhioroacetic acid (50 mL) and purged wifli 

nitrogen. To this solution was added pIatinum(IV) oxide (0 J g) . The reaction was judged 
to be complete after 13 days of bydrogenation at ambient temperature. The solution was 
filtered and the volatQes removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 

15 -8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, dried with anhydrous sodium sulfite gT| ^ 
concentrated under reduced pressure. The resulting white solid was purified by 
^crystallization from ethyl acetate/metfaanol (9/1) and dried to provide 0.98 g of 2^4- 
amino-2-methyM,7,8,94etrah^ as a white 

20 solid. 

MS (d) for CuHiiNiO m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-(4-amino-2-methyl-6 f 7 t 8^- 
tetrahydro-liMmidazo[4,^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 9.29 mmol) to provide 0.42 g of 2- 
methyM^-(prop-2-ynyloxy)eth^^ 
amine as a brown oiL 

MS ((3) for C1A0N4O m/z 285 (MH*), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-metbyl- 1 «[2-(prop-2- 

ynyloxy)ethjd]^,7,83-tetrahydro-li7-imida^ (0396 g, 1 391 

mmol) was reacted with iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatfles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and file organic layer removed. The aqueous layer was extracted with dichloromethane 

5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 (fichloromelhane/methanol). The resulting white 
solid was dissolved in dichloromethane (2 xnL) and reacted with 1M HC1 in ether (2 ml). 
The volatile* were removed under reduced pressure and the resulting solids recrystallized 

10 from methanol to provide 0.1089 g of 2-mefhyl-l- {2-[(3-phenylprop-2-ynyI)oxy]ethyl>- 
6,7,8,9-tetcahydro-lH-^ (hydrochloride)^ as a tan solid. 

Analysis. Calculated for CnHi^O (HCI) u (HaO)o.7: %C, 59.74; %H, 6.22; %N, 12.67; 

1523. Found: %C, 59.72; %H, 6.04; %N, 12.65; %C1, 14.99 
l E NMR (300 MHz, DMSO-d*) 8 7.93 (s, 2 H), 736-7.40 (m, 3 H), 728-7 JO (m, 2 H), 

15 4.56 (t, J - 5.0 Hz, 2 H), 4 35 (s, 2 H), 3.88 J - 53 Sz, 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H). 
2.60(s,3H),1.73(s,4H) 
MS (CI) for CaHwNiO m/z 361 (MH*) f 247, 199 

20 CYTOKINE INDUCTION IN HUMAN CET T 8 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFNandTNF, 
respectively) secreted into culture media as described by TestermanctaL In "Cytokine 
Induction by the Imnmnomodulators Imiqnimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifiigation using Histopaque®-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 1 0 6 

cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labwaxe, Lincoln Park, 
NJ) containing an equal volume ofRPMI complete media containing test compound. 
Compound Pr eparation 

The compounds ate sohMized in dimethyl sulfoxide (DMSO). The DMSO 
5 c oncentra tion should not exceed a final concentration of 1% ffar addition to ftp cultur e 
wells. 
Incubation, 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The FBMC suspension is then 
10 added to the wells in an equal volume, bringing die test compound concentrations to the 
desired range (0.12 to 30 pM). The final concentration of FBMC suspension is 1.5-2 X 
lO'ceQsfaiL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 1 8 to 24 hours at 3 7°C in a 5% carbon dioxide atmosphere. 



15 Following incubation the plates are centrifhged for 5-10 minutes at 1000 zpm 

(~200xg)at4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) by ELISA 

20 Interferon (a) and Tumor Necrosis Factor ftrt Analysts bv ELTSA 

Interferon (a) concentration is determined by ELISA wring a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Phanmngen, San 
Diego, CA Results are expressed in pg/mL 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A"*" 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 jiM. 
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Cytokine Induction in Human Cells 




Lowest Effective Concentration (jiM) 


Number 


Interferon 


Tumor Necrosis Factor 


i 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


333 


4 


0.12 


* 


5 


0.12 


1.11 


6 


0.12 


* 


7 


. 1.11 


037 


8 


1.11 


10 


9 


* 


* 


10 


1.11 


10 


11 


1.11 




12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


037 


17 


0.12 


037 


18 


0.12 


1.11 




037 


• ■ 


20 


* 




21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


. ... 9 


24 


0.12 


~ " * 


25 


0.12 
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Cytokine Induction in 'fo m T m Cells 


Examola 

■MMUUU1W 

Number 


Lowest Effective Concentration (pM) 


Iiitcifniun 




26 


0.12 




27 


0.12 


J 


28 


10 


— 


29 






30 


3.33 


— 


31 


* 






1A 






♦ 






* 




35 


* 




315 




■ 


57 

w / 


* 




JO 


in 




39 


i ii 




*TV 


U«14 






1 11 
1.11 


4 4 4 

333 




U.37 




43 


A 3*7 




45 


A 3 *7 




46 


A A1 1 

Vtvi 




47 




• 


48 


0.12 




49 


0.04 




SO 


3.33 




51 


0.37 




52 


1.11 




53 


! 1.11 




54 


0.12 
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Cytokiiifl Induction in Human Cells 




Lowest Effective Concentration (uM) 


Nnmlw 


AIUC1 1CJLUD, 


Tumor Necrosis Factor 


55 


* 


age 


JO 


1.11 


4 A 

10 


57 


* 


30 


" 58 
JO 


333 






1.11 




ou 


1.11 




<i 
ox 


333 




02 




333 


03 






54 


333 


< 


65 


1.11 


■ 


DO 


♦ 


* 


67 




30 


68 


333 


* 


69 


1.11 




70 


037 


* 


71 


333 






4 4 4 
Lll 




73 


1.H 




74 


037 




75 


• 




70 


1.11 




77 


0.12 




78 


* 




79 


* 




80 






81 


Lll 




82 


* 
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Cytokine Induction in Human Cells 


Example 

* 

Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tllllinr V^^moie 17ar*f/Yi» 


1 83 


037 


. * 


84 


037 


* 


85 


037 




86 


037 




87 


1.11 




88 


037 


^A 


89 




10 


90 


0 12 


10 


91 


037 


1A 


92 


333 


3*33 


1 93 


0 12 


1 A 

t 


94 


0 01 


333 


95 


1 11 


W 


96 




10 


97 


i 1 11 
1.11 






A ^7 




99 






100 


• 




101 


004 


1 A 
Id 


102 


037 


* 


103 


• 


in 
1U 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


• 


108 


0.00017 


0.04 


109 


0.01 


037 


no 


333 


* 


111 


333 


* 
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Cytokine Induction in Pnmtm Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


112 


• 


* 


113 


1.11 


• 


114 I 


0.12 


037 




0.12 


1.11 


116 


* 


• 


117 


* 


• 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


.0.01 


121 


0.01 


0.04. 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 


10 


125 


0.01 


037 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


• 


* 


129 


0.01 


0.04 


130 


333 


333 


131 


* 


10 


132 


0.01 


333 


133 


333 


* 


134 


; * 


* 


135 


* 


• 


138 


1.11 


* 


139 

• 


* 


* 


140 


* 


* 


141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration QtM) . 




Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 


144 


0.01 


0.04 
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1. A compound of the formula I 




10 

wherein: ' Xis-CHRm -CHRralkyl-, or-CHRa-elkenyls . 

•Ri is selected from tie group consisting ofi r: : 
-alkenyl; 
-arjdjand 

IS -Rr-aryi; 

Ra is selected from the group consisting ofi 

-hydrogen; 

-alkyU 

-elkenyi; 
20 -aryl; 

-hetcroaiyl; 

-heterocydyl; 

-alkyi-Y-alkyi; 

-aBcyl-Y-alkenyl; 
25 -alkyl-Y-aryl; and 

-alky! or alkenyl substituted by one ormoie substituents selected 

from the group consisting ofi 
-OH; 
•halogen; 
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-COCwoalkyJ; 
-CO-O-C W0 alkyl; 
5 -N 3 ; 

-aiyi: 

-heteroaiyl; 

-heterocyclyl; 

-CO-eryl;md 
10 -CO-hotaoaiyl; 

R4 is alkyl or aDosnyl, which, may be interrupted by one or more 
—O- groups; 

each Ba is independently H or Cwo alkyl; 
each Y is independently -O- or -S(0>ws 
IS B is 0 to 4; and 

each R. present is independently selected from the group consisting of Ct-io 
alkyU Cmo aDcoxy, hydroxy, halogen and triflnoramethyl; 
or a phannaceutxcally acceptable salt thereof! 

20 

2. A compound or salt of claim 1 wherein Ri is -aflcyl-eiyL 

3. A compound or salt of claim 1 wherein Ri is-{CBa)(^r-pheayL 
25 4. A compandor salt of claim 1 wherein Ri is KCH^t^r^b^ 

5. A compound or salt of claim 1 wherein X is -CH(attyIXettyI>- wherein the alkyl 
groups c m he fee same or dxffcient» 

30 6. A compound or salt of claim 1 wherein X is -CHH^Hr-. 

7. A compound or salt of claim 1 wherein X is -CHCCyHs) (CEa)-% 
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8, A compound or salt of claiin 1 wherein Ra is H. 
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9. A compound or salt of claim 1 wherein Ri is alkyL 

5 

10. A compound or salt of claim 1 wherein Ra is -alkyJ-O-alkyL 



11. Aannpoundoftofbnniila(II) 




wherein X is -CHR3-, -CHRralkyi-, or-CHRa-aDocnyl-; 

Rto is selected from the group consisting of: 
-H; 

15 -alkyU 

-alkenyl; and 
-atyl; 

Ra is selected ftom the group consisting o£ 
-h ydr o gen; 
% 20 -dkyU 

-afcnyl; 
-acyl; 

-heteroaryl; 
-heterocyclyl; 

25 -elkyl-Y-alkyl; 

-alkyl-Y-alkeivl; 
f -alkyl-Y-eryl; and 
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-alkyl or aEcenyl substituted by one or more substituents selected 
from the group consisting o£ 

-OH; 

-halogen; 

-CO-NCRafe 
-CO-Cmo alkyl; 

-CO-O-Cmo alkyl; 
-N,; 

10 -ayl; 

-hcteroaiyi; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-hoteroaiyl; 

15" nis0to4; 

each Yis independently ^ or -S(0)<u-; 
each Ba is independently H or Cmo alkyl; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phann&ce nficaTly ^acceptable salt thcrco£ 

12. A compound of claim 11 wherein Ru> is aiyL 

13. A compound or salt of claim 1 1 wherein R« is -^CB&j-phenyL 

25 

14. A compound or salt of claim 11 xriiereinRiois^GB^fc^^ 

15. A compound or salt of claim 11 wherein X is -CH(aIkyl)(alkyI>-, wherein the 
alkyl groups can be the same or different 

30 

16. A compound or salt of claim 11 wherein X is -CHx-CHr-. 
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17. * A compound or salt of claim 11 wherein X is -CHCCaHsXCHa)-. 

lg. A compound or salt of claim 11 whereinRaiaH. 

5 19. A compound or salt of claim 11 iriwieiaRakalkyl. 

20. A confound or salt of claim 11 wheicmRaisalkylrOnalkyL 

21. A compound of the formula (HI) 




10. 



wherein: X is -CHR3-, -CHRa-alkyl-, or -<mralkeiiyi-; 
Rt is selected from Ihe group consisting o£ 
-aiyU 

15 -altenyl; and 

-Rr-Biyi; 

Ri is selected from the group consisting ofi 
-hydrogen; 
-alkyU 

20 -aDcenyl; 

-hfiteroaryl; 
-heterocyclyl; 
-alkyi-Y-alkyl; 
25 .-alkyl-Y-aryl; 

- alkyl-Y- alkcnyl; and 
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-aBcyi or alkenyl substituted by one or more substxtuenta selected 
from the group consisting o£ 

-OEfc 

-halogen; 

5 -NCRafc 

-CO-C wo alkyl; 

^O-O-Cwoalkyl; 

-N3; 

10 -«yi; 

-heteioaryl; 
-hctexocyclyl; 
-COaryi; and 
-CO-heteroaiyl; 

15 R4 is alkyl or alkenyl, which may be interrupted by ono or more 

-O— groups; 

each B3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S (0>ws 
ni80to4;and 

20 ' each R present is independently selected from flie group consisting of Cmo 

alkyl, Ci-10 aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 

• 

22. A compound or salt of claim 21 wherein Ri is -<CH2)(w-substituted phenyl. 

25 

23. A compound or salt of claim 21 wherein Ra is H or alkyi. 

24. A compound at salt of claim 21 wherein R2 is — alkylrO-alkyL 
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25. A compound of the formula (IV): 




(IV) 



Xis-CHRr, -CHRj-alkyl-, ox-CHRj-alknnyi-; 
B40 is selected fiom flic group consisting ofi 

-aSeyl; 

H^TTwnyiy snd 
10. .} -eryl; 

Ba is selected from the group consisting ofi 
-hydrogen; 
-aliyl; 
-alkenyi; 

IS noyl; 

-heteioaryl; 

-heterocyclyl; 

-alkyl-Y-elkyi; 

-alkylrY-aryl; 
20 -alkyl-Yr alkenyi; and 

-alkyl or alkenyi substituted by one or more substitnents selected 

from fhc group consisting ofi 
-OH; 
halogen; 

25 -NCRafc 

-CO-N(Ra)i; 
-CO-CwoHttj^ 
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-CO-O-Cuio alkyl; ' ' 

-aiyt 

-heteroaiyl; 

5 -heterocyclyl; 

-CO-aryl;and 
•CO-heteroaxyl; 
each Ra is independently H or Cwo alkyl; 
each Y is independently -O- or - S(0)o4-; 
.10 nis0to4;and 

each R present is independently selected from the group consisting of Ci*io • 
alkyl, Cmo alkoxy, hydroxy, halogen and triftaoramethyl; 
or a phannaceutically acceptable salt thereof 

IS ! 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
oompoundorsaftofclaim 1 and a pharmaceutical^ accept 

• 

27. A pharmaceutical conip^wntion comprising ft ther a p eu tica lly effective a m o u nt of ft 
compound ot salt of claim 11 and a phannaceoticagy acceptable carrier. 

20 

28* A pharmaceutical composition comprising a therapeutically effective amount of & 
pompound or salt of claim 21 and ft piharmaceutically acceptable easier. 

29* A method of inducing cytokine biosy nthes is in an anim a l com pri sin g ad min istering 
25 fttherapeuticaBy effective amouutofaoimpoundorsdtof claim 1 to the am^ 

30. The method of claim 29 wherein the cytokine is IFN-cu 

31. A method of inducing cytokine biosynthesis in an animal comprising administering 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animal. 



32. The method of claim 31 wherein the cytokine is IFN-a. 
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33. A method of treating a viral disease in an animal comprising admmistering a 
therapeutically effective amount of a compound or salt of claim 1 to the animaL 

5 34. A method of treating a neoplastic disease in an annual comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animaL [ 

35. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animaL 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
tiierapcutically effective amountrof a compound or salt of claim 11 to the anim a l . 

37. A method of i nducing cytokine biosynthesis in an animal comprising administering 
15 a theraputicaJly effective a 

38. The method of claim 37 wherein the cytokine is IFN-a 

39. A method of treating a viral disease in an animal comprising a dminis tering a 

20 therapeutically effective amount of a compound or salt of claim 21 to the animaL 

» 

40. A method of treating a neoplastic diseaso in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animal. 

25 41. A compound of the formula (V): 

X-O-Ri 
00 
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wherein X is -CHRy, -CHRralkyl-, or -^iHRralkenyi-; 
, Ri is selected fiom the group consisting o£ 

-aiyl; 
-alkenyl; 

S ' -R4-«xyi; and 

^CHa)wflrG=C-Ri 0 ; 
R* is selected from fh© giuup consisting o£ 
-hydrogen; 

10 -aDcenyl; 

•-oyl; 

-heteroaryl; 

-heterocyclyl; 

ndkyl-Y-alkyl; 
15 -alkyl-Y-atonyl; 

ndkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or mote substituents selected 
fiom the group consisting o£ 
-OH; 

20 -halogen; 

-N(Ra)2; 

-CO-N<Ra)i; 

-CO-Cno alkyl; 

-CO-O-Cmo alkyl; 
25 -N,; 

•hetexoaxyl; 

•heterocyclyl; 

-CO-axyi; and 
30 -CO-heteroaxyl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; ... 
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each R3 is independently H or Cwo alkyl; 
R 10 is selected from die group cons^ 
each Y is mdependenfly -O- or-S(0)o^-; 
nis0to4;and 

eacli R present is independently selected from the group consisting of C wo 
alkyl, C wo alkoxy, hydroxy, halogen and trifluoranethyl; 
or a pharmaceutical!/ acceptable salt thereof. 



42. A compound of the formula (VI): 




10 



wherein X is -CHR3-. -CHRrdkyl-, or-CHRa-alkenyl-; 
B.! is selected from me group consisting ofi 

15 -aiyU 

•alkenyl; 
-Rr-aryl; and 

Ra is selected from the group consisting o£ 
20 -hydrogen; 



-heteroaiyi; 
25 -heterocyclyl; 

-aftyl-Y-alkyl; 
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-alkyl-Y-alkenyi; 
-alkyl-Y-aryl; and 

-alkyi or alkcnyi substituted by one or more substituents selected 
from flie group consisting ofi 
5 -OH; 

-halogen; 

-CO-Cuo alkyi; 
10 <JO-0-Cmo alkyi; 

-N 3 ; . 

-heteroaryl; 
-heterocyclyl; 

15 W«ry!;and 

-CO-heteroaiyl; 

R< is alkyi or alkenyl, which may be interrupted by one or more 
-O- groups; 

each Ba is independendy H or Cmo aBcyl; 
20 Rio is selected from the group consisting of H, alkyi, alkenyl and axyl; 

each Y is independently -O- or -S (0)^r ; 
nisOto4;and 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cmo aUooxy, hydroxy, halogen and trifhuoromethyl; 
25 or a pharmaceutical^ acceptable salt thereof 
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43. A compound of the formula (VII): 

O 




(vn) 

X is -CHRn -CHRj-attyi-, or -CHRraBcenyl-; 
Ri is selected from, the group consisting o£ 

-axyi; 

-alkrayl; 
JU-aryl; and 

R4 ia aDcyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

eachSa is independently H or Cwoalkyl; 

Ru is selected from the group consisting of H, attyl, alfcenyl and aryl; 
nis0to4;and 

each R present is independently selected from the group consisting of C 1-10 
aDqd, C1-10 alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceuticany acceptable salt thereof. 

20 44. A compound of the formula (VHI): 

N— (COOR 7 )2 




5 wherein: 



10 



(ym) 
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wherein: X ia -CHRj-, -CHRa-alkyI-, Cff-CTS^-aDcBnyl-; 



-alkenyl; 

-heteroaiyl; 
-fceterocyclyl: 

^Hcyl-Y-alkyl; >: 

-attyl-Y- alkeny!; 

-aDcyl- Y-aiyl; and 

- alky lor alkenyl sub^ 




5 



-alkenyl; 
-lU-aryl; and 
-(CBtOMO-OC-Rw; 



10 





20 



-OH; 
-halogen; 

-CO-N&fc 
-CO-C W oBlkyl; 
-(30-O-CuioaIkyl; 
-N 3 ; 

-hctoroaiyl; 
•heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaryi; 



25 



30 
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1U is a&y l OT alkcnyl* which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cwoalkyl; x 
Rio is selected from the group consisting of H, alkyl, aUcenyi and aiyl; 
5 each Y is independently -O- or-S(0>w-; 

nis0to4; . 

each R present is independently selected from the group consisting of C wo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromelfcyl; and 
R 7 is to*-butyl or benzyl; 
1Q or a pharmacetttically acceptable salt ftereo£ 

45. A compound of the fbnnula (IX) 




O— Ri 



15 CK) 



wherein: Xis-CHRs-, -CHRa-alkyK or-CHRs-alkenyl-; 
Ri is selected fixnn the group consisting o£ 

-aryl; 

20 -alkenyl; 

-Rc-exyl; and 
<CHiOM(r-C<H; 
Ra is selected from the group consisting ot 
-hydrogen; 

25 -aflafc 

-alkenyl; 

-aiyl; 
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-heterocycIyU 
-attyl-Y-attyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-axyl; and 

-alkyl or atony! substituted by one or more substituente selected 
from the group consisting o£ 
-OH; 



"•halogen; 

10 -NORak 

-CO-Ci-io alkyl; 
-CO-O-Cmo alkyl; 

is •• • : 

-hctaoaiylj 
-heterocyclyl; 
-CO-aryljand 
-CO-heteroaiyl; 

20 

B4 is alkyl or aUceuyl, which may be interrupted by one or more 
-O- groups; 

each Ba is independently H or Cmo alkyl; • 
each Y is independently -O- or -S (0>wS 
25 nis0to4;and 

each R present is independenfly selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof 



30 
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